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Description 

The present invention relates to a printing 
press and a control method of plate. feeding opera- 
tion of the same, more particularly, to a printing s 
press and a control method capable of accurately 
mounting a printing plate onto predetermined posi- 
tion of a plate cylinder. 



Description of the Prior Art 
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Generally, any conventional printing press 
obliges operators to manually mount a printing 
plate onto a plate cylinder, thus it is difficult to 
mount the printing plate onto the plate cylinder. To *5 
simplify the plate-mounting process, a variety of 
printing presses capable of automatically mounting 
printing plates onto the plate cylinder have been 
developed. Nevertheless, any of these printing 
presses still involves difficulty for accurately 20 
mounting printing plates onto the predetermined 
positions of the plate cylinder. 

A printing press according to the preamble of 
claim 1 is known from US-A-3 719 1 42. According 
to this known printing press, a misalignment of a 25 
printing plate on the plate feeding tray or on the 
plate cylinder is photoelectrically detected, and 
provision is made for a re-discharching of misalig- 
ned printing plates. 

It is an object of the present invention to pro- 30 
vide a printing press and control method of plate 
feeding operation assuring an accurate feeding of 
the printing plate to the plate cylinder. 

The invention is claimed as claimed in claim 1 
and claim 3. 35 

Preferred embodiments on the invention are 
now described with reference to the accompanying 
drawings, In which: 

Fig. 1 is a sectional view denoting simplified 
block diagram of a printing press reflecting one 40 
of the preferred embodiments of the present 
invention; 

Rg. 2 is a simplified block diagram of a control 
system controlling the operation of the printing 
press shown in Rg. 1 ; 45 
Rg. 3 is a diagram denoting the constitution of a 
plate feeding / discharging unit; 
Rg. 4 is a simplified diagram denoting the con- 
stitution of the lock mechanism of a plate hold- 
ing rollers; 50 
Rg. 5 is a simplified block diagram denoting the 
condition of the plate feeding/discharging unit 
mounted onto the printing press; 
Rg. 6 explains a plate-feeding operation; 
Rg. 7 explains a plate-discharging operation; 55 
Rg. 8 is the constitution of a plate 
feeding/discharging tray; 
Rg. 9 (a) is a view of a plate cylinder shown 



from the rear position of the printing press; 
Rg. 9 (b) Is an enlarged diagram concerning a 
part of Rg. 9 (a); 

Rgs 10 and 11 respectively explain the 
opening/closing operation of the plate-head 
holding nails; 

Rgs 12 through 14 respectively explain the op- 
erations for protruding and withdrawing of the 
plate extruding nails; 

Rgs 15 through 17 respectively explain the op- 
erations of the plate-head holding vice mecha- 
nism; 

Rg 18 explains the operations of the cam 
mechanism in relation to the plate-holding roll- 
ers; 

Rg. 19 explains the operations needed for lock- 
ing the plate holding rollers; 
Rg. 20 explains the operations needed for un- 
locking the plate holding rollers; 
Rg. 21 explains the operations of the plate-end 
hook-set cam mechanism; 
Rgs 22 through 26 and 27 (a) respectively ex- 
plain the operations of the plate-end-hook-op- 
erating mechanism; 

Rgs. 27 (b), (c) and (d) respectively explain the 
operations of the mechanism for detecting de- 
viated and/or clamped plate; 
Rg. 28 is a timing chart denoting the operations 
of the plate feeding and discharging mechanism; 
Rg. 29 is a sectional view of the plate cylinder; 
Rg. 30 is a chart denoting the manufacturing 
process of the printing plate; 
Rgs. 31 A and 31 B are flowcharts denoting the 
operations of a microprocessor in such a case a 
plate-replacing command signal is generated; 
Rg. 32 denotes a track of a lead edge gen- 
erated by an ideal control method; 
Rg. 33 is a characteristics chart denoting a track 
of a lead edge generated by a conventional 
control method; 

Rg. 34 is a characteristic chart denoting a track 
of a lead edge generated by a control method 
embodied by the present invention; 
Rg 35 is a chart denoting characteristics for 
controlling a plate-forwarding speed needed for' 
realizing the lead edge track shown in Rg. 34; 
Figs. 36 (a) through (j) respectively explain the 
operations for holding a lead edge; 
Rg. 37 is a simplified block diagram of an 
automatic plate-feeding controller; 
Rgs. 38 (a) through (c) are respectively the 
timing charts explaining the control operations of 
an automatic plate-feeding controller; 
Rg. 39 explains a plate-feeding operation ex- 
ecuted by the automatic plate-feeding controller 
shown in Rg. 38; and 

Rg. 40 is a diagram denoting the relationship 
between a plate-cylinder, a blanket cylinder, and 
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a form roller in the case of executing normal 
printing operations. 

A. Entire Structure 

5 

Fig. 1 is a schematic sectional view showing a 
multicolor offset printing press to which an appara- 
tus for intermittently feeding continuous paper ac- 
cording to the present invention is applied for en- 
abling printing on the continuous paper. As shown w 
in Fig. 1, a blanket cylinder 2 is arranged substan- 
tially in a central position of a printing press body 
1, and plate cylinders 3 and 4 are contactably 
arranged at the back of upper and lower portions of 
the blanket cylinder 2 Detachably mounted on 75 
backward positions of the plate cylinders 3 and 4 
are plate feeding / discharging units 5 and 6 for 
enabling automatic plate feeding to/ discharging 
from corresponding ones of the plate cylinders 3 
and 4 and inking units 7 and 8 for inking plates 20 
wound around corresponding ones of the plate 
cylinders 3 and 4, while plate feeding / discharging 
trays 9 and 10 are detachably mounted on the 
plate feeding / discharging units 5 and 6 respec- 
tively. 25 

On the other hand, an impression cylinder 11 
is arranged in front of the lower portion of the 
blanket cylinder 2 to be in contact with / separated 
from the blanket cylinder 2, and a pin feed tractor 
13 and a suction conveyer 14 are arranged in front 30 
and at the back of the lower portion of the impres- 
sion cylinder 11 respectively to control feeding of 
continuous paper 12 inserted between the impres- 
sion cylinder 11 and the blanket cylinder 2. The pin 
feed tractor 13 and the suction conveyer 14 are 35 
adapted to control intermittent feeding of the con- 
tinuous paper 12 in relation to the timing of contact 
/ separation of the impression cylinder 11 and the 
blancket cylinder 2, for performing printing on the 
continuous paper 12. Provided in front of the print- aq 
ing press body 1 is a folder 17 having a swing 
guide 15 and a delivery table 16 for alternately 
folding the printed continuous paper 12 and receiv- 
ing the same. 

Detachably mounted on an upper front position 45 
of the blanket cylinder 2 are a detergent solution 
feeding unit 18 for feeding a detergent solution to 
the blanket cylinder 2 and a wiping unit 19 for 
wiping out the detergent solution respectively. Fur- 
ther, an impression cylinder cleaning unit 29 is 50 
arranged under the impression cylinder 11 for 
cleaning the surface thereof. 

A main motor 20 is provided in a lower space 
of the printing press body 1 to drive the blanket 
cylinder 2 and the suction conveyer 14 through, 55 
e.g., belts while the blanket cylinder 2, the plate 
cylinders 3 and 4 and the impression cylinder 11 
are mechanically interlocked by gears arranged to 



be engaged at single end portions of the said 
cylinders, to form a driving system through the 
main motor 20. Driving units or actuators such as 
pulse motors and solenoids are mounted on the 
remaining mechanical portion at need, and sensors 
and switches are appropriately mounted on pre- 
scribed portions as data input means for controlling 
driving timing for the driving system. 

Fig. 2 schematically shows a control system 
employed in the printing press, in which a micro- 
processor 21 is connected with external units 24 to 
28 through a control bus 22 and respective control 
parts 23. A system program is stored in an external 
memory unit 24 such as a floppy disk, to be 
supplied to the microprocessor 21 for starting the 
system. An operator supplies a command through 
an operation panel 25 provided on the side portion 
of the printing press body 1 for example, so that 
the microprocessor 21 fetches required data from 
sensor / switch means 26 and sensor 27 to appro- 
priately drive a driving system 28 formed by mo- 
tors, solenoids and the like in accordance with the 
system program. 

Next, constitution and operation related to the 
plate feeding and discharging unit are described 
below. 

B. Plate feeding and discharging mechanism 

(1) Constitution and installation of a plate- 
feeding/discharging unit 

(I) Constitution of a plate feeding/discharging unit 

Fig. 3 denotes a plate-feeding/discharging unit. 
Fig. 3 (a) is the front view of the plate 
feeding/discharging unit. Fig. 3 (b) is a plain view, 
(c) is a sectional view, (d) is a right lateral view, 
and (e) is a left lateral view, respectively. 

The plate feeding/discharging unit 5 is pro- 
vided with a unit-frame 501 having frame constitu- 
tion, while this unit-frame 501 is provided with 
handles 502 and unit-securing screws 503 on both 
sides of a front surface. In addition, the unit-frame 
501 is also provided with left-side board 501a and 
right-partition board 501b, which are respectively 
provided with an engaging pin 504 and a position- 
ing pin 505 for mounting a plate 
feeding/discharging tray 9 shown in Fig. 1. Unit- 
installation rails 506 are respectively set to the 
bottom part of external lateral surfaces of the left- 
side board 501a and the right-side board 501c. The 
external surface of the right-side board 501c are 
provided with connector 508 via installation metal 
507 and pulse motor 509 for activating plate-feed- 
ing operation, while the pulse motor 509 and the 
connector 508 are electrically connected to each 
other via cables (not shown). 
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The plate-feeding driving rollers 510 and the 
plate-discharging driving rollers 511 are installed 
between the left-side board 501 a and the right- 
partition board a 501b of the unit-frame 501 . A right 
end of a roller shaft 510a of the plate-feeding 
driving roller 510 is connected to said pulse motor 

509 via shaft-coupling means (not shown). When 
activating the plate-feeding operation, the plate- 
feeding driving rollers 510 are driven by said pulse 
motor 509 so that it rotates counterclockwise as 
shown in Fig. 3 (c). A right-end of shaft 511a of the 
plate-discharging driving rollers 511 extends itself 
to a position between the right-partition board 501b 
and the right-side board 501c, while a gear 512 
shown in Fig. 3 (d) is installed to the extended 
right-end of shaft 511a. The gear 512 is connected 
to driving gear 514 via gear 513 installed between 
the right-partition board 501 b and the right-side 
board 501c. The driving gear 514 engages with a 
plate-cylinder gear 301 shown in Fig. 9 (a) when a 
plate-feeding/discharging unit 5 is installed to the 
printing press body 1, thus allowing the plate- 
discharging driving rollers 511 to rotate counter- 
clockwise as shown in Fig. 3 (c) in accordance with 
the rotation of a plate cylinder 3 while feeding or 
discharging plate. 

A supporting metal 51 5 is set between the left- 
side board 501a and the right-partition board 501b 
in the area between the plate-feeding driving rollers 

510 and the plate-discharging driving rollers 511. 
The plate-feeding start-up board 516 is mounted 
onto the upper surface of the supporting metal 515, 
whereas a plate-discharging guide 517 is set to the 
bottom surface of the supporting metal 515. The 
plate-feeding start-up board 516 is provided with 
apertures 516a that allow passage of the incoming 
and outgoing plate-feeding driving rollers 510 In the 
position corresponding to these driving rollers 510. 

A driving shaft 518 capable of freely rotating 
itself is installed between the left-side board 501a 
and the right-partition board 501b in front of the 
plate-feeding start-up board 516. Supporting arms 

519 are set to both ends of the driving shaft 518, 
whereas auxiliary plate-feeding driving rollers 520 
capable of freely rotating themselves are installed 
between the tip-ends of these supporting arms 519. 
Operation lever 521 is installed to the left-end of 
the driving shaft 518 as shown in Fig. 3 (e). When 
the operation lever 521 is operated for causing the 
supporting arms 519 to be rotated in the clockwise 
or counterclockwise direction pivoting the driving 
shaft 518, the auxiliary plate-feeding driving rollers 

520 are then driven so that these either come into 
contact with or depart from the plate-feeding driv- 
ing roller 510 via apertures 516a which allows the 
incoming and outgoing movement of the auxiliary 
plate-feeding driving rollers 520. The operation le- 
ver 521 is energized by a spring 522 shown in Fig. 



3 (e) so that the operation lever Itself can rotate 
counterclockwise. More particularly, the auxiliary 
plate-feeding driving rollers 520 are rotated in the 
direction of departing from the plate-feeding driving 

5 rollers 510. The rotary movement of the operation 
lever 521 is eventually stopped by stopper pin 523 
on the external surface of the left-side board 501a, 
and as a result, the movement of the operation 
lever 521 is effectively regulated. The operation 

70 lever 521 is driven in conjunction with the activated 
operation of solenoid (to be described later on) 
provided for the printing press body 1 . When this 
solenoid is activated, the operation lever 521 
causes the auxiliary plate-feeding driving rollers 

is 520 to come into contact with the plate-feeding 
driving rollers 510 so that a printing plate can 
securely be nipped by the driving rollers 510 and 
520 to eventually allow the plate-feeding operation 
to be started. The auxiliary plate-feeding driving 

20 rollers 520 cause gear (not shown) set to the left 
end of own shaft 520a to be engaged with gear 
(not shown) set to the left end of the plate-feeding 
driving roller shaft 510a. As a result, when the 
plate-feeding driving rollers 510 are rotated coun- 

25 terclockwise as shown In Fig. 3 (c) while the plate 
feeding operation is underway, the auxiliary plate- 
feeding driving rollers 520 are driven clockwise at 
the same rotating speed as that of the plate-feed- 
ing driving roller 510 to eventually allow the print- 

30 ing plate nipped between the both rollers 510 and 
520 to be forwarded in the direction of the plate 
cylinder. i.e., to the right of Rg. 3 (c). 

A rotary shaft 524 capable of freely rotating 
itself is set to the upper rear portion of the unit- 

35 frame 501 and between the left-side board 501a 
and the right-partition board 501b. A roller-support- 
ing arm 526 latching plate-holding rollers 525 is 
installed to a rotary shaft 524. The roller supporting 
arm 526 is energized by torsion coll spring 527 

40 shown in Rg. 3 (b) set to the rotary shaft 524 so 
that the roller supporting arm 526 can be rotated 
clockwise, i.e., in the direction of pressing the 
printing plate, while the clockwise rotation of the 
roller supporting arm 526 is regulated by a stopper 

4$ mechanism (not shown) at an adequate position. 

A locking mechanism 528 locking the plate- 
holding rollers 525 at the designated plate-holding 
position is installed to the right-end of the rotary 
shaft 524 as shown in Rg. 4 (a). The locking 

so mechanism 528 secures the latchet wheel 529 hav- 
ing coupling concave 529a along the external cir- 
cumference of the wheel to the rotary shaft 524. 
Likewise, the locking mechanism 528 secures the 
plate-holding activation arm 531 to the rotary shaft 

55 524. The plate-holding activation arm 531 freely 
rotates itself in the range designated by broken line 
and solid line shown in Fig. 4 (b). In addition, the 
plate-holding activation arm 531 is energized by 
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spring 532 shown in Fig. 4 (a) so that it can rotate 
clockwise as shown in Fig. 4 (b). When the arm 
531 rotates clockwise, it causes the plate-holding 
roller 525 to leave the plate cylinder 3 via the 
rotary shaft 524. On the other hand, an unlocking 
arm 533 provided with an unlocking roller 537 at its 
tip end and a latchet 534 are secured to shaft 535 
set to the right-partition board 501b in the state of 
integrally being connected to each other so that the 
integrated unit can freely rotate itself and be rotat- 
ed counterclockwise by the force energized by a 
spring 536 as shown in Fig. 4 (b). As a result, the 
tip end of the latchet 534 is pressed against a 
specific area ranging from the external circum- 
ference 529b of the latchet wheel 529 to the con- 
cave 529a so that the tip end of the latchet 534 can 
freely slide inside of this area. 

Next, operation of the locking mechanism 528 
Is described below. When the plate-holding activa- 
tion roller 530 is rotated in the counterclockwise 
direction (see Rg. 4(b)) by the plate-holding roller 
cam 356 shown in Rg. 18 (details will be described 
later on) set to the plate cylinder 3, the rotary shaft 
524 also rotates counterclockwise, thus allowing 
the plate-holding rollers 525 to be set to the des- 
ignated plate-holding position. Simultaneously, the 
latchet wheel 529 also rotates counterclockwise, 
thus causing the tip end of latchet 534 to move 
from the external circumference 529b of the latchet 
wheel 529 to the concave 529a. When the tip end 
of latchet 534 reaches the concave 529a, due to 
energized force given by spring 536, the tip end of 
the latchet 534 falls into the concave 529a to stop 
its movement. As a result, the latchet wheel 529 is 
prevented from rotating clockwise by the energized 
force from the spring 532, and thus the plate- 
holding roller 525 is latched at the plate-holding 
position. The locked mechanism is released when 
an unlocking cam 306 (see Rg. 20 (b)) set to the 
plate cylinder 3 kicks an unlocking roller 537 up- 
wards. When the unlocking roller 537 is kicked 
upwards, the unlocking arm 533 rotates clockwise 
pivoting the shaft 535 as shown In Fig. 4 (b). This 
causes the latchet 534 to also rotate clockwise to 
disengage the latchet 534 from the concave 529a. 
As a result, due to the energized force from the 
spring 532, the latchet wheel 529 rotates clockwise 
together with the rotary shaft 524 and the plate- 
holding activation arm 531 as shown in Rg. 4 (b), 
thus allowing the plate-holding rollers 525 to return 
to the original position apart from the plate cylinder 
3. 

Referring again to Fig. 3, a rotary shaft 538 
capable of freely rotating itself is installed to a 
specific position between the left-side board 501a 
and the right-partition board 501b in the lower rear 
end of the unit-frame 501. A supporting arm 540 
that latches the plate-holding rollers 539 are se- 



cured to the rotary shaft 538. Due to the energized 
force from spring means (not shown), the rotary 
shaft 538 is compulsorily moved in the clockwise 
direction, i.e., in the direction in which the plate- 

5 holding rollers 539 leave the plate cylinder 3 as 
shown in Fig. 3 (c). An operation lever 541 is 
installed to the right end of the rotary shaft 538 as 
shown in Fig. 3 (d). A stopper pin 542 constraining 
the clockwise rotation of the operation lever 541 is 

70 installed to the external surface of the right-side 
board 501c. When the operation lever 541 is held 
by the stopper pin 542, the plate-holding rollers 
539 are in a position apart from the plate cylinder 
3. In conjunction with the activation of solenoid (to 

75 be described later on) provided for the printing 
press body 1, the operation lever 541 is rotated 
counterclockwise as shown in Rg. 3 (d) before 
eventually being set to a rotating position where 
the operation lever 541 correctly presses the plate- 

20 holding rollers 539 against the plate cylinder 3. 

In addition, a sensor 544 for detecting the 
presence of the printing plate is installed to the 
upper part of the supporting arm 519 as shown in 
Rg. 3 (c), while the sensor 544 is substantially 

25 made of reflective photoelectric sensor means. 

(II) Constitution of component parts allowing in- 
stallation of the plate feeding/discharging unit 

30 Next, a constitution of the component parts 
allowing the installation of the plate 
feeding/discharging unit 5 is described below. Fig. 
5 (a) is a diagram denoting the rear constitution of 
the printing press body 1 , whereas Fig. 5 (b) is the 

35 internal constitution of the left-side board 101 
shown in Fig. 5 (a). 

As shown here, a pair of the rail-receiving 
members 126 are secured to the internal surfaces 
of the left-side board 101 and the right-side board 

40 102. The internal surfaces of the rail-receiving 
members 126 are respectively provided with rail- 
coupling grooves 127 which horizontally extend 
themselves from the back portion of the printing 
press towards the portion of this printing press. 

45 Screw holes 128 are provided for the front surface 
of these rail-receiving members 126. 

A connector 129 is set to the right-side board 
102 via a fixing metal 130 in the upper front posi- 
tion of the right-side rail-receiving member 126. 

so The connector 129 is connected to microprocessor 
21 via the control parts 23 shown in Rg. 2. 

A driver lever 131 is provided in the upper rear 
position of the right-side rail-receiving member 126 
for allowing the discharged plate-holding roller 539 

55 to come into contact and depart from the plate 
cylinder 3. The tip end of the driver lever 131 is 
provided with a coupling pin 132 to be engaged 
with the operation lever 541 (shown in Fig. 3 (d)) of 
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the plate feeding/discharging unit 5, while the driv- 
er lever 131 is secured to the driving shaft 133 
which is installed to the right-side board 102 and 
capable of freely rotating itself. The right end of 
this driving shaft 133 extends to the external por- 
tion of the right-side board 102, while the right end 
of this shaft 133 is provided with a lever 134 shown 
in Fig. 7 (illustration of the right-side board is 
deleted here). A spring 135 that energizes the lever 
134 for rotating in the counterclockwise direction 
(see Fig. 7) is set between one end of the lever 
134 and the right-side board (not shown in Fig. 7). 
In addition, to rotate the lever 134 in the clockwise 
direction, a solenoid 137 is installed to the right- 
side board (not shown). The solenoid 137 and the 
lever 134 are respectively connected to each other 
via a spring 138. When the power is fed to this 
solenoid 137, the lever 134 is driven so that it 
rotates in the clockwise direction as shown in Fig. 
7, thus causing the lever 131 to also rotate clock- 
wise before eventually being set to the predeter- 
mined rotating position for activating operation of 
the operation lever 541 of the plate 
feeding/discharging unit 5. When the power is OFF 
from the solenoid 137, energized force from the 
spring 135 causes the lever 134 to rotate coun- 
terclockwise for returning to the original position. 
As a result, the driver lever 131 also rotates coun- 
terclockwise to return to the predetermined position 
for inactivating operation of the operation lever 541 
of the plate feeding/discharging unit 5. 

On the other hand, the driver lever 140 is 
installed to the upper position of the left-side rail- 
receiving member 126 shown in Fig. 5 for allowing 
the auxiliary plate-feeding driving rollers 520 shown 
in Rg. 3 of the plate feeding/discharging unit 5 to 
come into contact with and depart from the plate- 
feeding driving rollers 510. The tip end of the driver 
lever 140 is provided with a coupling pin 141 to be 
engaged with the operation lever 521 of the plate 
feeding/discharging unit 5, while the driver lever 
140 is secured to the drive shaft 142 which is 
installed to the left-side board 101 and capable of 
freely rotating Itself. The left end of this drive shaft 
1 42 extends to the external portion of the left-side 
board 101, while the left end of the drive shaft 142 
is provided with a lever 143 shown in Fig. 6 
(illustration of the left-side board 101 is deleted 
here). A spring 144 for causing the lever 143 to 
rotate clockwise (see Fig. 6) is set between one- 
end of the lever 143 and the left-side board (not 
shown). A solenoid 146 is installed to the left-side 
board (not shown) for causing the lever 143 to 
rotate itself in the counterclockwise direction. The 
solenoid 146 and the lever 143 are connected to 
each other via a spring 148. A stopper pin 149 is 
set to the left-side board (not shown) for constrain- 
ing the counterclockwise rotation of the lever 143. 



When the power is fed to the solenoid 146, the 
lever 143 is rotated in the counterclockwise direc- 
tion as shown in Fig. 6, and as a result, the driver 
lever 140 also rotates in the counterclockwise di- 

5 rection before eventually being set to the predeter- 
mined rotating position to activate operation of the 
operation lever 521 of the plate feeding/discharging 
unit 5. Next, when the power is OFF from the 
solenoid 146, energized force from the spring 144 

to causes the lever 143 to turn clockwise before re- 
turning to the original position. Consequently, the 
driver lever 140 also rotates clockwise to return to 
the predetermined rotation position for relieving the 
operation lever 521 of the plate feeding/discharging 

T5 unit 5 from the operative status. 

(Ill) Mounting the plate feeding/discharging unit 

Next, procedure needed for mounting the plate 

20 feeding/discharging unit 5 onto the printing press is 
described below. The mounting operation is done 
while no power is fed to the solenoids 137 and 146 
mentioned above. 

First, a operator lifts the plate 

25 feeding/discharging unit 5 by manually holding the 
handles 502 with both hands, and then, as shown 
in Fig. 5, by inserting the rails 506 into the rail- 
coupling grooves 127 of the rail-receiving members 
126, the operator pushes the plate 

30 feeding/discharging unit 5 forward into the farthest 
position. After setting the plate feeding/discharging 
unit 5 to the farthest position, the operator then 
fastens the screws 503 into the screw holes 128 of 
the rail-receiving members 126, thus completing 

35 the unit mounting operation. 

After installation of the plate 
feeding/discharging unit 5 in the position, the con- 
nector 508 on the part of the unit 5 shown in Rg. 3 
is then connected to the connector 129 on the part 

40 of the printing press body 1 shown in Fig. 5. This 
allows the pulse motor 509 and the sensor 544 
detecting the presence of the printing plate (which 
are respectively shown in Rg. 3) to be electrically 
connected to microprocessor 21 shown in Fig. 2. 

45 In addition, as shown in Rg. 7, the tip end of 
the operation lever 541 of the plate 
feeding/discharging unit 5 is engaged with the cou- 
pling pin 132 of the driver lever 131 set to the 
printing press body 1. Thus, when the power is fed 

so to the solenoid 137 while the above condition is 
present the driver lever 131 rotates clockwise piv- 
oting the driving shaft 133. As a result, the opera- 
tion lever 541 is rotated counterclockwise pivoting 
the rotary shaft 538 so that the plate-holding roller 

55 539 can be set to the plate-holding position. When 
the power is OFF from the solenoid 137, the plate- 
holding roller 539 is back to the original position 
which is apart from the plate cylinder 3 by revers- 
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ing the operation described above. This operation 
Is shown in Fig. 7. 

Next, after completing the installation of the 
plate feeding/discharging unit 5 to the printing 
press body 1 , as shown in Fig. 6, the tip end of the 
operation lever 521 of the plate feeding/discharging 
unit 5 is engaged with the coupling pin 141 of the 
driver lever 140 provided on the part of the printing 
press body 1 . As a result, when the power is fed to 
the solenoid 146 while the above condition is 
present, the driver lever 140 rotates counterclock- 
wise pivoting the drive shaft 142. Consequently, the 
operation lever 521 is rotated clockwise pivoting 
the driving shaft 518. This allows the auxiliary 
plate-feeding driving rollers 520 of the plate 
feeding/discharging unit 5 to be set to the position 
in contact with the plate feeding driving rollers 510. 
When the power is OFF from the solenoid 146, the 
auxiliary plate-feeding driving rollers 520 are back 



the front edge of tray 9 can be engaged with the 
positioning pins 505. The plate feeding/dishcarging 
tray 9 is removed from the printing press body 1 
by applying the procedure reversing that is de- 

5 scribed above. 

A plate feeding/discharging tray 10 shown in 
Fig. 1 has a constitution identical to that of the 
plate feeding/discharging tray 9, while it can be 
mounted onto and removed from the plate 

70 feeding/discharging tray 10 by applying the same 
procedure as that is applied to the plate 
feeding/discharging tray 9. 

(3) Mechanical constitution of the plate cylinder 
rs and the printing press body. 

Fig. 9 is the diagram of the plate cylinder 3 
observed from the back of the printing press body 
1 . As shown in Fig. 9, the plate-cylinder gear 301 is 
secured to a right edge of the plate cylinder 3. The 
plate cylinder 3 is held by a plate-cylinder support- 
ing shaft 302 together with the plate-cylinder gear 
301 so that it can freely rotate. Both ends of the 
plate-cylinder supporting shaft 302 are respectively 
provided with eccentric shafts 303 having the ec- 
centric rotation axis 303a against axis 302a of the 
plate-cylinder supporting shaft 302. These eccen- 
tric shafts 303 are respectively held by bearings 
304 secured to the right and left side boards 101 
and 102 of the printing press body 1 so that they 
can freely rotate themselves. The plate cylinder 3 
is rotated by engaging the plate-cylinder gear 301 
with the blanket cylinder gear (not shown) set to a 
right end of the blanket cylinder 2 shown in Fig. 1. 
The plate cylinder 3 either comes into contact with 
or departs from the blanket cylinder 2 by causing 
the eccentric shafts 303 to be driven either clock- 
wise or counterclockwise within a specific angle 
using a pulse motor for example. 

A part of the external circumference of the 
plate cylinder 3 is provided with an aperture 307 
throughout the entire width in the direction of the 
shaft. A plate-head clamping mechanism 308 and a 
plate-end holding mechanism 309 are respectively 
set to one end and the other end inside of the 
aperture 307 in the direction of the circumference. 

Referring now to the accompanying drawings, 
constitutions of the plate cylinder 3 and the printing 
press body 1 are described below in accordance 
with respective mechanical components. 

(a) A plate-head clamping mechanism 

Figs 9 (a), 10 (b) and 11 (b) respectively de- 
note a plate-head clamping mechanism 308. A nail 
shaft 311 capable of freely rotating itself is set 
between the left and right sides 310 and 310 of the 
plate cylinder 3. A plurality of plate-head clamping 



to the original position which is apart from the 20 
plate-feeding driving rollers 510 by reversing the 
operation described above. 

The plate feeding/discharging unit can be re- 
moved from the printing press. body 1 by reversing 
the procedure for mounting it. 25 

Note that a plate feeding/discharging unit 6 has 
a constitution which is identical to that of the plate 
feeding/discharging unit 5, and likewise, it can be 
mounted onto and removed from the printing press 
body 1 by applying the procedure identical to that 30 
Is applied to the plate feeding/discharging unit 5. 

(2) Constitution and the procedure for the installa- 
tion of a plate-feeding/discharging tray 

35 

Fig. 8 (a) is a plan view of a plate 
feeding/discharging tray 9 and Fig. 8 (b) denotes 
its lateral view. An upper part of the plate 
feeding/dishcarging tray 9 is provided with a plate- 
feeding table 901 for forwarding a printing plate for 40 
delivery, whereas a lower part of which is provided 
with plate-discharging table 902 for storing a dis- 
charged printing plate. An upper rear portion of the 
plate-feeding table 901 is provided with a plate-end 
positioning member 903, whereas both sides of an 45 
upper surface of the plate-feeding table 901 are 
respectively provided with lateral positioning mem- 
bers 904 for correctly positioning both sides of the 
delivered printing plate. Both sides in front edge of 
the plate feeding/discharging tray 9 are respec- so 
tively provided with hoooks 905 for installing tray. 

As shown in, Fig. 3 (c), when installing the 
plate feeding/discharging tray 9 to the printing 
press body 1, the hooks 905 are first engaged with 
the engaging pins 504 in the state in which the 55 
extended part 902a in the front edge of plate- 
discharging table 902 is fully inserted into the plate 
feeding/discharging unit 5 so that bothsides 906 of 
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nails 312 are secured to the external circumference 
of the nail shaft 311 in the equal pitches in shaft 
orientations of the nail shaft 311. A pair of links 313 
are secured to the position close to both ends of 
the nail shaft 311. A pair of tension springs 326 are 
set between spring-shoe pins 314 set inside of the 
plate cylinder 3 and the tip ends of links 313, thus 
allowing the plate-head clamping nails 312 to be 
rotated in the clockwise direction, i.e., in the direc- 
tion of closing nails, pivoting the nail shaft 31 1 , as 
shown in Fig. 10 (b). These plate-head clamping 
nails 312 are opened by operating the plate-head 
clamping nail operating mechanism (to be de- 
scribed later on) set to the left end of the plate 
cylinder 3. 

On the other hand, plate-head register pins 315 
project themselves at the positions opposite from 
the plate-head clamping nails 312 along the ap- 
erture edge of the plate cylinder 3. The plate-head 
clamping mechanism 308 clamps the plate head 
by closing the piate-head clamping nails 312 by 
engaging the plate-head register pins 315 with pin 
holes provided for the lead edge portion of the 
printing plate (not shown). 

(b) A plate-end holding mechanism 

A plate-end holding mechanism 309 is shown 
in Figs 9 (a) and 25, respectively. A hook shaft 318 
is set between the left and right sides 310, 310 of 
the plate cylinder 3 so that it can freely rotate itself. 
A plurality of plate-end hooks 317 are secured in 
equal pitches in shaft orientations of the hook shaft 
316. A torsion coil spring 318 is externally set to 
the position close to the right edge of the hook 
shaft 316, thus allowing the plate-end hooks 317 to 
be rotated in the counterclockwise direction, i.e., in 
the direcdtion of pulling the plate end, pivoting the 
hook shaft 316, as shown in Fig. 25. In addition, a 
link 319 is secured to the external position of the 
plate-cylinder gear 301 in the right edge of the 
hook shaft 316. The Jink 319 is rotated either clock- 
wise or counterclockwise by means of a plate-end 
hook operation mechanism to be described later 
on, thus making it possible for the plate-end hook 
317 to correctly hold and release the tall edge. 

(c) A plate fedding/discharging cam mechanism 

The left-side board 101 of the printing press 
body 1 is provided with a plate feeding/discharging 
cam mechanism shown in Figs 10 and 11. Note 
that, to easily understand the constitution, illustra- 
tion of the left-side board 101 is deleted from Fig. 
1 1 . The same applies to the ensuing drawings. The 
plate feeding/discharging cam mechanism is com- 
prised of the following: A solenoid 150 is secured 
to the external surface of the left-side board 101. A 



shaft 151 penetrating the left-side board 101 is set 
so that it can freely rotate itself. A link 152 and a 
seMever 153 are respectively secured to the exter- 
nal and internal edges of the shaft 151. A set-roller 

5 154 is secured to the tip end of the set-lever 153. 
In addition, a spring 155 is set between the link 
152 and the solenoid 150. A spring 156 is set 
between the set-lever 153 and the left-side board 
101 for energizing the set-lever 153 so that it 

ro rotates clockwise. On the other hand, a plate 
feeding/dishcarging cam 157 capable of freely ro- 
tating itself is installed via shaft 1 58 projecting onto 
the internal surface of the left-side board 101. In 
addition, a lock-lever 159 capable of freely rotating 

is itself is installed via another shaft 160 projecting 
onto the internal surface of the left-side board 101. 
A tension spring 161 is set between the plate 
feeding/dishcarging cam 157 and the lock-lever 
159 to energize the lock-lever 159 so that is can 

20 rotate counterclockwise. The counterclockwise rota- 
tion of the lock-iever 159 is constrained by engag- 
ing the lock-lever 159 itself with the locking pin 
157a set to the tip end of the plate 
feeding/discharging cam 157. 

25 Next, operation of the plate feeding/discharging 
cam mechanism is described below. When the 
solenoid 150 is activated, the link 152 rotates coun- 
terclockwise via the spring 155 as shown in Fig. 
10(a). This causes the set-lever 153 to rotate coun- 

30 terclockwise pivoting the shaft 151 against the en- 
ergized force from the spring 156. As a result, the 
set-roller 154 presses the plate feeding/discharging 
cam 157 so that the plate feeding/discharging cam 
157 starts to rotate itself counterclockwise pivoting 

35 the shaft 158. When the plate feeding/discharging 
cam 157 rotates counterclockwise by the predeter- 
mined angle, the locking pin 157a falls into the 
groove 159a of the lock-lever 159, and as a result, 
the plate feeding/discharging cam 157 is latched at 

40 its rotating position, i.e., the cam 157 is securely 
locked. When the power is OFF from the solenoid 
150 after locking the plate feeding/discharging cam 
157, tractive force from the spring 155 is freed, 
thus allowing the link 152 and the set-lever 153 to 

45 respectively rotate clockwise pivoting the shaft 151 
by the energized force from the spring 156 before 
returning to their original positions. While this op- 
eration is underway, the plate feeding/discharging 
cam 157 remains being latched at the locked posi- 

so tion mentioned above. The plate 
feeding/discharging cam 157 is unlocked when the 
roller 320 set to the plate cylinder 3 kicks the tip 
end of the lock-lever 159 in conjunction with the 
counterclockwise rotation of the plate cylinder 3 

65 shown in Fig. 16. More particularly, when the tip 
end of the lock-lever 159 is kicked upward by the 
roller 320, the locking pin 157a set to the plate 
feeding/discharging cam 157 is disengaged from 
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the groove 159a of the lock-lever 159. This allows 
the plate feeding/discharging cam 157 to rotate in 
the clockwise direction due to tensile force from 
the tension spring 161 before returning to its origi- 
nal position shown in Fig. 17. This completes un- 
locking operation of the plate feeding/discharging 
cam 157. 

(d) A plate-head clamping nail operation mecha- 
nism 

As shown in Figs 10 (a) and 11 (a), the external 
surface of the left-side part of the plate cylinder 3 
is provided with a plate-head clamping nail opera- 
tion mechanism. This mechanism is comprised of 
the following: The left-end of the nail shaft 311 
shown in Fig. 10 (b) extends itself up to the outer 
portion of the left-side part of the plate cylinder 3 
shown in Fig. 10 (a), while a first link 321 is 
connected to the extended portion of the nail shaft 
311. A second link 322 is installed to a shaft 323 
set to the left-side part of the plate cylinder 3 so 
that it can freely rotate. Rollers 320 and 324 are 
respectively installed to the center and tip-end po- 
sitions of the link 322. A tension spring 325 is 
installed between the link 322 and the left side 310 
to allow the link 322 to rotate counterclockwise 
pivoting the shaft 323. The counterclockwise rota- 
tion of the link 322 is constrained by engaging the 
roller 324 with the link 321 . 

Next, operation of the plate-head clamping nail 
operation mechanism is described below. First, the 
plate feeding/discharging cam 157 is locked as 
shown in Fig. 10 (a). Next, a plate-head clamping 
vice mechanism (to be described later on) is un- 
locked. In conjunction with the counterclockwise 
rotation of the plate cylinder 3, the roller 320 of the 
link 322 runs over the cam surface 157b of the 
plate feeding/discharging cam 157 to rotate over 
the cam surface 157b as shown in Fig. 11 (a). This 
causes the link 322 to rotate counterclockwise piv- 
oting the shaft 323. As a result, the other link 321 
is pressed to the left by roller 324 set to the tip 
end of the link 322 as shown in Fig. 15 (b). This 
causes the nail shaft 311 to also rotate coun- 
terclockwise as shown in Fig. 1 5 (c). Thus, the nail 
shaft 311 rotates counterclockwise by overcoming 
the force from the tension spring 326 shown in Rg. 
11 (b), and as a result, the plate-head clamping nail 
312 secured to the nail shaft 311 also rotates 
counterclockwise, thus eventually allowing the 
plate-head clamping nail 312 to execute "opening" 
operation. When the roller 320 of the link 322 
reaches the concave 157c of the plate 
feeding/discharging cam 157 by further rotation of 
the plate cylinder 3 as shown in Rg. 16, the roller 
320 falls into the concave 157c to disengage the 
plate feeding/discharging cam 157 from the press- 



ing operation against the link 322. Thus, after being 
released from the constraint applied by the plate 
feeding/discharging cam 157, the links 322 and 321 
are respectively allowed to rotate clockwise pivot- 

5 ing the shaft 323 and the nail shaft 311, while the 
nail shaft 311 also rotates clockwise by receiving 
tensile force from the tension spring 326 shown in 
Fig. 11. This allows the plate-head clamping nails 
312 shown in Rg. 10 (b) to execute "closing" 

to operation. When the plate cylinder 3 rotates fur- 
thermore, as was described earlier, the roller 320 
kicks the lock-lever 1 59 upwards so that the plate 
feeding/discharging cam 157 can be unlocked. 

75 (e) A plate-head clamping vice mechanism and a 
vice-releasing mechanism 

As shown in Figs 10 (a), 11 (a), 15 through 17, 
in addition to the plate-head clamping hail opera- 
20 tion mechanism described above, the external sur- 
face of the left side 310 of the plate cylinder 3 is 
provided with a plate-head clamping vice mecha- 
nism and a vice-releasing mechanism as well. Of 
these, the plate-head clamping vice mechanism is 
25 comprised of the following: As shown in Rg. 16, a 
link 327 (first link) is installed to the left side 310 of 
the plate cylinder 3 via a shaft 328 so that h can 
freely rotate itself. Rollers 329 and 330 are respec- 
tively installed to the center and tip-end positions 

30 of the link 327. A third link 331 is also installed to 
the left side 310 via a shaft 332 so that it can freely 
rotate itself. The link 331 is provided with a lengthy 
hole 331a, with which the roller 330 of the link 327 
is engaged so that it can freely slide its position. In 

35 addition, a fourth link 334 is connected to the tip 
end of the link 331 via a pin 333 so that it can 
freely rotate itself. The other end of the link 334 
and the tip end of the link 321 are connected to 
each other via another pin 335 so that they can 

40 freely rotate themselves. A stopper 336 for con- 
straining the clockwise rotation of the link 331 is 
projectively installed to the inner position of the link 
331 of the left side 310 of the plate cylinder 3. In 
addition, a tension spring 337 buffering the centri- 

45 fugal force applied to the link 327 relative to the 
rotation of the plate cylinder 3 is provided between 
the left side 310 and the link 327. In addition, a 
plate-head clamping nail locking cam 162 for in- 
wardly placing the roller 329 of the link 327 inside 

so of the plate cylinder 3 is installed to the designated 
position of tile printing press body 1. 

Operation of the plate-head clamping nail vice 
mechanism is described below. As shown in Fig. 
16, the plate-head clamping nails 312 are first 

55 closed by engaging the roller 320 of the link 322 
with the concave 157c of the plate 
feeding/discharging cam 157 before clamping the 
plate head. Immediately after the plate-head clamp- 
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ing is done, the roller 329 of the link 327 Is pressed 
against the plate-head clamping nail locking cam 
162, thus causing the link 327 to rotate clockwise 
pivoting the shaft 328. When the link 327 rotates 
clockwise, the roller 330 of the link 327 slides 
Inside of the lengthy hole 331a of the link 331, thus 
allowing the link 331 to rotate in the clockwise 
direction pivoting the shaft 332. As a result, when 
the pin 333 moves its position from the position 
shown in Fig. 16 to the straight line connecting the 
pin 335 and the shaft 332, the pin 333 forcibly 
rotates the nail shaft 311 clockwise via the link 321 
using the reached position as the top dead center. 
This delivers enormous pressure to the plate-head 
clamping nails 312. Now, when the link 331 keeps 
clockwise rotation to cause the pin 333 to move 
itself to a position slightly in excess of the top dead 
center mentioned above as shown in Fig. 17, the 
link 331 Is then caught by the stopper 336 and 
locks itself. This causes powerful pressure to be 
continuously and stably delivered to the plate-head 
clamping nails 312. 

On the other hand, the vice-releasing mecha- 
nism for unlocking the plate-head clamping nail 
vice mechanism is comprised of the following: As 
shown in Figs 10 (a) and 11 (a), center part of a 
sixth link 338 is connected to the tip-end of the link 
322 via a shaft 339 so that the link 338 can freely 
rotate itself. Rollers 341 and 342 are respectively 
set to both ends of the link 338. The shaft 339 is 
concurrently with the rotary shaft of the roller 324 
set to the tip-end of the link 322. 

Next, operation of the vice-releasing mecha- 
nism is described below. When the plate cylinder 3 
rotates to the position shown in Fig. 10 (a) while 
the vice mechanism remains being locked, the 
plate feeding/discharging cam 157 is locked in 
accordance with the procedure described above. 
Next, the roller 341 of the link 338 runs over the 
plate feeding/discharging cam 157 as shown in Fig. 
15 (a). As a result, the link 338 rotates in the 
clockwise direction pivoting the shaft 339, thus 
causing the roller 342 set to the edge part of the 
link 338 to press the link 334 in the direction of the 
external circumference of the plate cylinder 3. On 
receipt of pressure, the link 334 rotates clockwise 
pivoting the pin 335 to simultaneously cause the 
link 331 to rotate counterclockwise pivoting the 
shaft 332. As a result, the pin 333 passes through 
the straight line (i.e., top dead center) connecting 
the pin 335 and the shaft 332 so that the vice 
mechanism can be unlocked to allow the link 321 
to rotate in the counterclockwise direction pivoting 
nail shaft 311. 

(f) A plate-head extrusion mechanism 

As shown in Rgs 9 (a), 12 through 14, the plate 



cylinder 3 is internally provided with the plate-head 
extrusion mechanism, which is comprised of the 
following: An end of a link 343 is secured to a shaft 
342a set between the left and right sides 310/310 

6 of the plate cylinder 3, in which the shaft 342a 
freely rotates itself. On the other hand, a shaft 346 
set inside of the plate cylinder 3 is connected to a 
lengthy hole 344b of a link 344 having plate-ex- 
trusion nails 344a at the tip end so that the shaft 

70 346 can freely slide itself, while the rear end of the 
link 344 and the tip end of the link 343 are con- 
nected to each other via a shaft 345 so that both 
links can freely rotates themselves. A plurality of 
links 343 and 344 are respectively provided in the 

75 direction of the rotary shaft of the plate cylinder 3 
in the positions corresponding to respective plate- 
head register pins 315. When the shaft 342a 
rotates either clockwise or counterclockwise, the 
link 344 moves forward or backward via the link 

20 343 to allow the plate extrusion nails 344a to either 
come out from or enter into the edge surface of 
aperture. The left edge of the shaft 342a extends 
itself up to the external part of the left side 310 of 
the plate cylinder 3. A link 347 having a gear 347a 

25 is secured to the edge of the extended shaft 342a. 
In addition, another link 348 having a gear 348a 
engaged with gear 347a is connected to a shaft 
349 set to the external surface of the left side 310 
of the plate cylinder 3 so that the link 348 can also 

30 freely rotate itself. A cam follower 350 is set to the 
tip end of the link 348. In addition, a tension spring 
351 is set between the tip end of the link 347 and 
the left side 310 of the plate cylinder 3, thus 
causing the shaft 342a be rotated counterclockwise 

35 as shown in Fig. 12. In other words, the shaft 342a 
is rotated so that the plate extrusion nails 344a can 
be led into the edge surface of aperture of the 
plate cylinder 3. On the other hand, a plate-dis- 
charging cam 163 corresponding to the cam fol- 

40 lower 350 is secured to the shaft 158 which is 
concurrently with the rotary shaft of the plate 
feeding/discharging cam 157. This allows the plate- 
discharging cam 163 to rotate either clockwise or 
counterclockwise within a specific range pivoting 

45 the shaft 158 In conjunction with the operation of 
the plate feeding/dishcarging cam operation 
mechanism. 

The plate-head extrusion mechanism provides 
the following functions. After locking the plate-dis- 

50 charging cam 163 at the designated position shown 
in Fig. 12 (a) and then the plate-head clamping 
nails 312 executes "opening" operation, the cam 
follower 350 runs over the first cam surface 163a of 
the plate-discharging cam 163. This causes the link 

55 348 to rotate counterclockwise pivoting the shaft . 
349. When the link 348 rotates counterclockwise, 
as shown in Fig. 13, the rotation force is transmit- 
ted from the gear 340 to the gear 347a, thus 
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allowing the link 347 to rotate clockwise pivoting 
the shaft 342a against the energized force from the 
tension spring 351. This causes the link 343 to also 
rotate clockwise to activate the plate-extrusion nails 
344a of the link 344 so that the nails 344a comes 5 
out of the edge surface of aperture of the plate 
cylinder 3. In this case, as shown in Fig. 12 (b), if 
the lead edge 50a 1 of the printing plate 50* were 
preliminarily latched by the plate-head register pins 
315, the plate head 50a 1 is extruded from the plate- w 
head register pins 315 by the plate extrusion nails 
344a as shown in Fig. 13. Then, as shown in Fig. 
14 (a), when the plate cylinder 3 continuously 
rotates itself, the cam follower 350 moves its posi- 
tion to the second cam surface 163b after passing 75 
through the first cam surface 163a of the plate- 
discharging cam 163. This causes the link 348 to 
be rotated clockwise pivoting the shaft 349 by the 
energized force from the tension spring 351. As a 
result, the links 343 and 347 respectively rotate 20 
counterclockwise to activate the plate extrusion 
nails 344a for entry into the edge surface of ap- 
erture of the plate cylinder 3. 

(g) A plate-holding roller cam mechanism 25 

As shown in Fig. 18, the right side 310 of the 
plate cylinder 3 is provided with a plate-holding 
roller cam mechanism, which is comprised of the 
following: A gear 352 is secured to a position close 30 
to the right edge of the nail shaft 31 1 inside of the 
plate cylinder 3. In addition, a fulcrum shaft 354 
securing a small gear 353 engaged with the gear 

352 at an edge is installed to the right side part 

310 so that it can freely rotate itself, while a link 35 
355 is secured to the other edge of the fulcrum 
shaft 354. On the other hand, a plate-holding roller 
cam 356 is set to the right side part 310 via a 
fulcrum pin 357 so that it can freely rotate itself. A 
pin 358 set to the tip end of the link 355 is 40 
engaged with a lengthy hole 356a of the plate- 
holding roller cam 356 so that it can freely slide its 
position. 

The plate-holding roller cam mechanism pro- 
vides the following functions. When the plate-head 45 
clamping nails 312 open themselves according to 
the procedure described above, the gear 352 se- 
cured to the nail shaft 311 rotates clockwise as 
shown in Fig. 18 (b). This causes the small gear 

353 and the link 355 to simultaneously rotate court- 50 
terclockwise. When the link 355 rotates counter- 
clockwise, the pin 358 set to the tip end of the link 

355 slides through the lengthy hole 356a of the 
plate-holding roller cam 356. This activates the 
plate-holding roller cam 356 to rotate clockwise 55 
itself pivoting the fulcrum pin 357 before it is even- 
tually set to the predetermined position. Likewise, 
when the plate-head clamping nails 312 close 



themselves, operation reversing the above se- 
quence is executed, thus allowing the plate-holding 
roller cam 356 to be back to the original position to 
reset the entire operations. 

(h) Contacting and departing operations of a plate- 
holding roller 

The plate-holding rollers 525 installed to the 
plate feeding/discharging unit 5 come into contact 
and depart from the plate cylinder 3 in accordance 
with procedure described below. As shown in Fig. 
18 (d), after the plate-holding roller cam 356 is set 
to the designated position and while the plate-head 
clamping nails 312 remains open, the plate-holding 
activation roller 530 runs over the plate-holding 
roller cam 356. This allows both the plate-holding 
activation arm 531 and the rotary shaft 524 to 
rotate counterclockwise as shwon in Fig. 19 (a), 
thus causing the roller-supporting arm 526 to rotate 
counterclockwise to allow the plate-holding rollers 
525 to be set to the plate holding position. This 
operation is done while the plate-holding rollers 
525 still remains in the aperture 307 of the plate 
cylinder 3. Simultaneous with the counterclockwise 
rotation of the rotary shaft 524, the latchet wheel 
529 shown in Fig. 19 (b) also rotates counterclock- 
wise. When the latchet wheel 529 rotates coun- 
terclockwise by the predetermined angle, the 
latchet 534 falls into the concave 529a so that rt is 
locked. This causes the plate-holding rollers 525 to 
be locked at the plate-holding position. Next, the 
plate-head clamping nails 312 close themselves 
and clamp the plate head. Then, when the plate- 
holding rollers 525 pass through aperture 307 while 
the plate cylinder 3 still rotates itself, the plate- 
holding rollers 525 run over the external circum- 
ference of the plate cylinder 3 to press the printing 
plate 50 against the plate cylinder 3. When these 
operations are underway, since the roller-support- 
ing arm 526 is energized by the torsion coil spring 
527 so that it is rotated counterclockwise against 
the rotary shaft 524, the printing plate 50 is elas- 
tically pressed against the plate cylinder 3 by the 
plate-holding rollers 525. Thus, in conjunction with 
the rotation of the plate cylinder 3, while being 
pressed against the plate cylinder 3 by the plate- 
holding rollers 525, the printing plate 50 f is tightly 
wound onto the plate cylinder 3. 

On the other hand, an unlocking cam 306 is 
secured to the external circumference of the plate 
cylinder 3 in the position opposite from an unloc- 
king roller 537 as shown in Fig. 20 (b). Immediately 
after completing the plate feeding operation, the 
unlocking roller 537 runs over the unlocking cam 
306. This causes the latchet 534 integrally set to 
the unlocking arm 533 to be rotated clockwise 
pivoting the shaft 535, and as a result, the tip end 
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of the latchet 534 is disengaged from the concave 
529a of the latchet wheel 529. As shown In Fig. 20 
(a), the latchet wheel 529 is energized by the 
spring 532 via the shaft 524 and the arm 531 for 
rotating clockwise, and thus, when the latchet 534 
is disengaged from the concave 529a, the latchet 
wheel 529 keeps rotating clockwise until coming 
Into contact with the arm 531. When the shaft 524 
rotates clockwise, the roller-supporting arm 526 
also rotates clockwise, thus allowing the plate-hold- 
ing rollers 525 to leave the plate cylinder 3. 

(i) A plate-end hook-reset cam mechanism 

A plate-end hook-reset cam mechanism is in- 
stalled to the right-side board 102 of the printing 
press body 1 as shown in Fig. 21. A link 165 and a 
plate-end hook-reset cam 166 are respectively se- 
cured to the external and internal edges of the 
shaft 164 which is installed through the right-side 
board 102 (not shown) so that it can freely rotate 
itself. In addition, a spring 167 is set between the 
link 165 and the lever 134 (which is already de- 
scribed in reference to Fig. 7). In addition, another 
spring 169 is set between the link 165 and a 
spring-holder 168 which is secured to the external 
surface of the right-side board 102. 

These make up the plate-end hook-reset cam 
mechanism, while the functions of this mechanism 
are described below. When the solenoid 137 is 
activated, the lever 134 rotates clockwise pivoting 
the shaft 164, thus causing the link 165 to be 
rotated in the counterclockwise direction pivoting 
the shaft 164 via the spring 167. As a result, the 
plate-end hook-reset cam 166 secured to the shaft 
164 also rotates counterclockwise. As shown in Fig. 
22, rotation of the plate-end hook-reset cam 1 66 is 
inhibited by engaging itself with the stopper 170 
which projects itself inside of the right-side board 
102 of the printing press body 1. The activated 
state of the plate-end hook-reset cam 166 lasts 
while the solenoid 137 remains activated. When the 
solenoid 137 is OFF, operations reversing the pro- 
cedure described above are executed. In other 
words, tractive force is released from the solenoid 
137 to cause the lever 134 and the link 165 to 
respectively rotate themselves in the direction op- 
posite from the operations described above by 
effect of tensile force from the spring 169. This 
causes the plate-end hook-reset cam 1 66 to even- 
tually return to the original position to reset the 
entire operations. 

(j) A plate-end hook operation mechanism 

A plate-end hook operation mechanism is in- 
stalled to the right side 310 of the plate cylinder 3 
as shown in Rgs 22 through 25. The plate-end 



hook operation mechanism is comprised of the 
following: As shown In Rgs 22 and 23, a link 359 Is 
installed to the external surface of the right side 
310 of the plate cylinder 3 via a shaft 360 so that 

s the link 359 can freely rotate itself. A cam follower 
361 is set to the external surface of the link 359, 
whereas a pin 362 is projectiveiy set to the internal 
surface of the link 359 as shown in Fig. 25. In 
addition, a tension spring 363 is installed between 

10 the tip end of the link 359 and the right side 310, 
thus allowing the link 359 to be energized so that it 
can rotate clockwise pivoting the shaft 360. Another 
link 364 is set to the external surface of the right 
side 310 via a shaft 365 so that the link 364 can 

is freely rotate. A roller 366 is set to an end of the 
link 364, in which the roller 366 has the shaft end 
engaged with internal edge 359a of the link 359 so 
that it can freely rotate. A tension spring 367 is 
installed between the other end of the link 364 and 

20 the right side 310, thus allowing the link 364 to be 
rotated clockwise pivoting the shaft 365. When the 
link 364 is in the position for executing clockwise 
rotation shown in Fig. 23, it latches the link 359 at 
the position where the link 359 rotates counter- 

25 clockwise by a specific angle pivoting the shaft 360 
against tensile force from the spring 363 by caus- 
ing the edge of the roller 366 to be engaged with 
the concave 359b of the link 359, thus eventually 
locking the link 359. 

30 On the other hand, a plate-end hook setting 
cam 171 for unlocking the link 359 is installed to 
the printing press 1 body in the position corre- 
sponding to the link 364. As shown in Rg. 24, the 
plate-end hook setting cam 171 is set to the tip 

35 end of a cam-securing member 172 set to the 
internal surface of the right-side board 102 of the 
printing press body 1 via a horizontal shaft 173 so 
that the cam 171 can freely rotate. The plate-end 
hook setting cam 171 is energized by a spring 174 

40 so that it can rotate clockwise, while the rotation of 
the cam 171 is constrained by a stopper member 
172a of the cam-securing member 172 at the posi- 
tion at which the cam 171 is held horizontal pos- 
ture. When the plate cylinder 3 rotates clockwise 

45 while the link 359 remains locked as shown In Rg. 
23, the plate-end hook setting cam 171 is engaged 
with the link 364 to cause the link 364 to rotate 
counterclockwise pivoting the shaft 365, thus unloc- 
king the link 359. Note that, when manually rotating 

so the plate cylinder 3 in the counterclockwise direc- 
tion during maintenance services, the plate-end 
hook setting cam 171 engages with the link 364. 
When this condition is present, since the cam 171 
rotates counterclockwise pivoting the horizontal 

55 shaft 173 as shown in Rg. 24 (b) due to pressure 
from the link 364, neither the link 364 nor the cam 
171 can be damaged. 

On the other hand, as described earlier, the 
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plate-end hooks 317 are secured to the hook shaft 
316 shown in Fig. 25, which is energized by a 
torsion coil spring 318 so that they can rotate 
counterclockwise, and as a result, the link 319 
secured to the right edge of the hook shaft 316 is 
engaged with a pin 362 installed to the link 359. 

Next, function of the plate-end hook operation 
mechanism is described below. As shown in Fig. 

22, after activating the plate-end hook-reset cam 
166 by applying procedure described earlier, when 
the unlocked link 359 rotates itself up to the posi- 
tion of the plate-end hook-reset cam 166 by the 
clockwise rotation of the plate cylinder 3 as shown 
by solid line of Fig. 22, the cam follower 361 of the 
link 359 runs over the plate-end hook-reset cam 
166. This causes the link 359 to rotate counter- 
clockwise up to the position denoted by broken line 
of Fig. 22 pivoting the shaft 360 against tensile 
force from the spring 363. When the link 359 
rotates counterclockwise, the link 364 is rotated 
clockwise pivoting the shaft 365 by tensile force 
from the spring 367. As a result, the pivoting shaft- 
end of the roller 366 engages with the concave 
359b of the link 359 so that the link 359 can be 
locked at the position denoted by imarginary line of 
Fig. 22. When the link 359 rotates counterclockwise 
by the predetermined angle, in conjunction with 
this rotation, the pin 362 set to the link 359 moves 
to the left as shown in Fig. 25. As a result, this 
causes the link 319 engaged with the pin 362 
rotates clockwise pivoting the hook shaft 316 
against the energized force from the spring 318, 
thus causing the plate-end hooks 317 secured to 
the hook shaft 316 to rotate clockwise together with 
the hook shaft 316. In this case, as shown in Figs 
26 and 27, if the printing plate 50' were mounted 
onto the plate cylinder 3, due to the clockwise 
rotation of the plate-end hooks 317, the plate-end 
hooks 317 are disengaged from the plate-end holes 
50c 1 , thus eventually releasing the plate-end clamp- 
ing operation. 

After continuous rotation, when the plate cyl- 
inder 3 reaches its rotation position shown in Fig. 

23, the roller 366 of the link 364 then comes into 
contact with the plate-end hook-setting cam 171 so 
that the link 364 can be rotated counterclockwise 
pivoting the shaft 365. As a result, the edge of the 
roller 366 is disengaged from the concave 359b of 
link 359 to cause the link 359 to be rotated clock- 
wise pivoting the shaft 360 by the energized force 
from the spring 363. When the link 359 rotates 
clockwise; as shown in Fig. 25, the link 319 is 
disengaged from the pin 362 to allow the plate-end 
hooks 317 to be rotated counterclockwise by the 
energized force from the spring 318. As shown by 
the imagenary line of Fig. 25 (a), the plate-end 
hooks 317 rotate counterclockwise while the plate- 
holding rollers 525 follows up its "contacting" op- 



eration. As a result, when the next printing plate 50 
is supplied, the plate-end hook 317 then rotates 
counterclockwise while holding the plate-end 50c 
inside of the aperture 307 of the plate cylinder 3 by 

5 means of the plate holding rollers 525. As a result, 
the plate-end hooks 317 is caught by the plate-end 
holes 50b, thus allowing the tail edge 50c to be 
latched while being pulled in the direction of tan- 
gent of the external circumference of the plate 

io cylinder 3. 

(k) A mechanism for detecting a clamped printing 
plate and a deviated printing plate 

75 As shown in Fig. 9 (b), a mechanism for de- 
tecting a clamped printing plate and deviated print- 
ing plate is installed to the right side of the plate 
cylinder 3. This mechanism is comprised of the 
following: A mark member 375 is set to the link 319 

20 secured to the right edge of the hook shaft 316. 
The plate-cylinder supporting shaft 302 is provided 
with a shaft-to-shaft distance regulation member 
305 so that the member 305 can correctly keep the 
predetermined posture against the printing press 

25 body 1. The shaft-to-shaft distance regulation 
member 305 is provided with a photoelectric sen- 
sor 376 in the position corresponding to the mark 
member 375. The surface of the mark member 375 
facing photoelectric sensor 376 is photoreflective. 

30 The photoelectric sensor 376 is comprised of light- 
emitting and light-receptive elements. When the 
mark member 375 is exactly set to the position 
facing the photoelectric sensor 376 by the rotation 
of the link 319, light from the light-emitting element 

35 is reflected by the mark member 375 before being 
incidented to the light-receptive element. 

Figs. 27 (b) through (d) respectively denote the 
plate-end clamped condition after feeding a printing 
plate. The curve line 377 denoted by means of 2- 

40 dot chained line indicates a track of the position 
detected by the photoelectric sensor 376 shown in 
Fig. 9 (b) in accordance with the rotation of the 
plate cylinder 3. As shown in Fig. 9 (a) and (b), 
when the plate end 50c is correctly latched by the 

46 plate-end hooks 317, the mark member 375 is off 
from the curve line 377, thus the mark member 375 
cannot be detected by the photoelectric sensor 
376. Conversely, as shown in Fig. 27 (c), if the 
plate-end holes 50b expand by damage or the 

50 plate head is incorrectly latched, the plate-end 
hooks 317 latches the tail edge 50c at the farther 
position of the counterclockwise rotation than that 
of Fig. 27 (b). Accordingly, the mark member 375 
also rotates counterclockwise pivoting the hook 

55 shaft 316 by the amount exactly corresponding to 
the amount rotated by the plate-end hooks 317 
counterclockwise. This causes the mark member 
375 to be on the curve line 377, and as a result, 



13 



25 



EP 0 214 549 B1 



26 



the photoelectric sensor 376 detects the presence 
of the mark member 375. Conversely, as shown in 
Fig. 27 (d). if the plate-end hooks 317 don't latch 
the tail edge 50c, the link 319 rotates counterclock- 
wise until it is engaged with the pin 362. Even s 
when this operation is underway, since the mark 
member 375 is led to the curve line 377, the 
photoelectric sensor 376 correctly detects the pres- 
ence of the mark member 375. 

In this way, when the tail edge 50c is correctly w 
latched by plate-end hooks 317, the photoelectric 
sensor 376 doesn't detect the presence of the 
mark member 375, whereas the photoelectric sen- 
sor 376 detects the presence of the mark member 
375 only when either the position of the printing 75 
plate 50 deviates or the tail edge 50c don't latch, 
and thus, it makes possible for the control system 
to automatically detect the errors such as deviating 
of the printing plate 50 and/or the miss-latching of 
the tail edge 50c in accordance with the signal 20 
from the photoelectric sensor 376. The signal from 
the photoelectric sensor 376 is delivered to the 
microprocessor 21 shown in Fig. 2, which then 
identifies whether the plate-winding operation is 
correctly executed or not. If any error exists, the 25 
operation of the printing press immediately stops 
by the command from the microprocesser 21. 

(I) Sectional constitution of the plate cylinder 

30 

Fig. 29 denotes a sectional view of the plate 
cylinder 3. As shown here, corners of the aperture 
edge surface and external circumferential surface 
of the plate cylinder 3 are provided with "R" con- 
figuration. More particularly, in the position of the 35 
plate-head holding mechanism, the plate-head con- 
tacting surface 369 is substantially made of flat 
surface crossing the assumed broken line 371 con- 
necting the centers of aperture 307 and plate cyl- 
inder 3 at right angle, while the corners of the 40 
plate-head contacting surface 369 and the plate- 
cylinder external circumferential surface 372 are 
respectively provided with smooth curve surface 
having radius R1 . On the other hand, in the position 
of the plate-end holding mechanism, aperture edge 45 
surface 373 Is substantially made of flat surface 
crossing the assumed broken line 371 in right 
angle, while the corners of the aperture edge sur- 
face 373 and the plate-cylinder external circum- 
ferential surface 372 are respectively provided with so 
smooth curve surface having radius R2. The "R" 
configuration provides the entire system with sig- 
nificant advantages described below. First, the 
plate head 50a is tightly pressed against the plate- 
head contacting surface 369 by the plate-head 55 
clamping nails 312. Then, when the printing plate 
50 is wound onto the external circumferential sur- 
face 372 of the plate cylinder 3 while being held by 



the plate-holding roller 525 shown in Fig. 6, the 
printing plate 50 Is tightly wound onto the plate 
cylinder 3 without generating even the slightest gap 
Furthermore, when the tail edge 50c is held by 
plate-end hooks 317 so that it is inwardly pulled to 
the aperture of the plate cylinder 3. the plate wind- 
ing operation can be done by tightly fitting the tail 
edge 50c against the external surface of the plate 
cylinder 3. As a result, it is possible for the system 
to accurately wind the printing plate 50 onto the 
designated position of the plate cylinder 3. In this 
preferred embodiment the radiuses Rt and R2 are 
respectively provided with 15 mm of length against 
76.5 mm of the radius of the plate cylinder 3 for 
example. 

(4) Procedure for manufacturing the printing plate 
and its constitution 

Preceding the explanation of the automatic 
plate feeding/discharging operations, the procedure 
for manufacturing and the constitution of the print- 
ing plate 50 used for the printing press are de- 
scribed below. The plate 50 is manufactured by the 
procedure shown in Fig. 30. Concretely, as shown 
in Fig. 30 (a), an, original plate 51 made of multi- 
plied photosensitive resin layers laid on polyester 
film base is accuretely cut into a specific size using 
a knife. Next, as shown in Fig. 30 (b), the lead 
edge position of the original plate 51 is provided 
with plate-head holes 50d in the position corre- 
sponding to the register pins 315 shown in Fig. 9. 
Likewise, plate-end holes 50b are provided for the 
tail edge position of the original plate 51 so that 
they correspond to the plate-end hooks 317 shown 
in Fig. 9(a). The positions of the plate-head holes 
50d and plate-end holes 50b are respectively de- 
termined by referring to four sides of the original 
plate 51 including the both sides 51a, the tail edge 
side 51b, and the lead edge side 51c. 

On the other hand, a printing pattern 53 and 
register marks 54 are respectively drawn on the 
original-plate film 52 shown in Fig. 9 (c) by apply- 
ing a conventional precision register marking de- 
vice. Also, in reference to the register mark 54 thus 
drawn, register holes 55 are formed at the tail edge 
position of the original-plate film 52 in order that it 
corresponds to the plate-head holes 50d. In this 
case, the center register hole 55 is provided with 
perfect roundness having the identical size to that 
of the plate-head hole 50d. In consideration of the 
thermal expansion of the original plate film 52, both 
sides of the original-plate film 52 are provided with 
lengthy register holes 55 having the long axis in 
the horizontal direction. 

Next, register pins (not shown) are provided 
through the register holes 55 and the plate-head 
holes 50d before laying the original-plate film 52 on 
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the original plate 51. After completing the position- 
ing of the printing plate, exposure process shown 
in Fig. 30 (e) is then executed to allow the printing 
pattern 53 to be printed to the designated position 
of the original plate 51. After completing the expo- 
sure process, developing process shown in Fig. 30 
(f) is applied to the prepared plate, thus a complete 
printing plate 50 is eventually produced. 

(5) Plate feeding/discharging operation 

Next, the plate feeding and discharging opera- 
tion before replacing the printing plate Is described 
below. Figs. 31 A and 31 B are the flowcharts de- 
scribing the operation of microprocessor 21 shown 
in Fig. 2 when the microprocessor 21 receives the 
plate-replacing command signal for example from 
the plate-replacing key of the operation panel de- 
pressed by the operator. 

When the plate-replacing command signal is 
generated, the microprocessor 21 then judges in 
the step S30 whether the command signal is ac- 
ceptable, or not. If the command signal is not 
acceptable, the microprocessor 21 allows the entire 
operations to be completed. If the command signal 
is acceptable, operation mode proceeds to the next 
step S31 . 

When step S30 is entered, the microprocessor 
21 judges whether the printing plates are set on the 
plate feeding/discharging trays 9 and 10 or not. 
Concretely, the printing plates are set by the pro- 
cedure described below. See Fig. 6. The plate- 
head holes 50d of the printing plate 50 to be newly 
printed (hereinafter called new plate) is slightly 
inserted between the plate-feeding driving 510 and 
the auxiliary plate-feeding driving rollers 520. The 
rollers 520 remain apart from the rollers 510 when 
the plate-head holes 50d is inserted between these. 
Then, both sides of the new plate 50 are properly 
positioned along the lateral positioning members 
904 of the plate feeding/discharging tray 9 or 10 
shown in Fig. 8. Likewise, the tail edge of the new 
plate 50 is properly positioned along the plate-end 
positioning member 903 of the plate 
feeding/discharging tray 9 or 10. Using the sensor 
544 (See Fig. 3(c)) detecting the presence of the 
printing plate installed to the piate 
feeding/discharging unit 5 or 6, the microprocessor 
21 judges whether the new plate 50 is set in 
position or not while the step S31 is underway. 

If the microprocessor 21 judges that the new 
plates 50 are set to the plate feeding/discharging 
trays 9 and 10 i.e., when executing two-color print- 
ing, the operation mode proceeds to the step S33 
on the condition that the state in which the inking 
units 7 and 8 are both correctly set in the position 
should be confirmed while the step S32 is still 
underway. When the step S33 is entered, a type- 



data is set to the condition "3" for example so that 
* this can be stored In the memory. While the step 
S31 is underway, if the microprocessor 21 judges 
that the new plate 50 is merely set to the plate 

5 feeding/discharging tray 9 of the upper-stage, i.e., 
when executing one-color printing operation, the 
operation mode proceeds to the step S34 on the 
condition that the state in which the inking unit 7 of 
the upper-stage is properly set should be con- 

10 firmed whiie the step S34 is still underway. When 
the step S35 is entered, a type-data is set to the 
condition "1 n for example, which is stored in the 
memory. When the step S31 is underway, if the 
microprocessor 21 judges that the new plate 50 is 

75 merely set to the plate feeding/discharging tray 10 
of the lower-stage, i.e., when executing one-color 
printing operation, the operation mode proceeds to 
the step S37 on the condition that the state in 
which the inking unit 8 of the lower-stage is cor- 

20 rectly set should be confirmed while the step S36 
is still underway. When the step S37 is entered, a 
type-data is set to the condition "2", which is then 
stored in the memory. In addition, when the step 
S31 is underway, if the microprocessor judges that 

25 the new plate 50 is not set to either of the plate 
feeding/discharging trays 9 and 10, i.e., when ex- 
ecuting the plate discharging operation, the opera- 
tion mode proceeds to the step S38, where a type- 
data is set to the condition "0 n for example, which 

30 is then stored in the memory. If the designated 
inking unit 7 or 8 were not loaded while any of the 
steps S32, S34 and S36 is underway the operation 
mode proceeds to the step S38 to display ERROR 
before discontinuing the entire operations. 

35 After completing provision of the type-data 
while any of the steps S33, S35, S37 and S38 is 
underway, the operation mode then proceeds to 
the step S40 to execute mechanical initializing op- 
eration. This causes the plate cylinders 3 and 4 

40 and the impression cylinder 11 to depart from 
blanket cylinder 2, and in addition, inking units 7 
and 8 are set to the positions where tiiey can 
depart from the plate cylinders 3 and 4. 

Next, when the step S40 is entered, a low- 

45 speed motor is turned ON and a high-speed motor 
OFF. Thus allowing the blanket cylinder 2, the 
impression cylinder 1 1 , the plate cylinders 3 and 4, 
and form rollers of inking units 7 and 8 to respec- 
tively start to rotate at a speed slower than the 

so normal printing operation. 

Next, when the step S42 is entered, the micro- 
processor 21 judges the state of the type-data 
stored in the memory. If the state of the type-data 
is judges to be "3", i.e., when feeding the upper 

55 and lower printing plates, the operation mode pro- 
ceeds to the step S43 to allow the plate cylinders 3 
and 4 to respectively execute the plate 
feeding/discharging operation. When the type-data 
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is judged to be in the state "1", i.e., when feeding 
only the upper printing plate, the operation mode 
proceeds to the step S44 to allow the plate cylinder 
3 to feed and discharge the printing plates and the 
plate cylinder 4 to merely discharge the printing s 
plate. Likewise, if the the type-data is judged to be 
in the state "2", i.e., when feeding only the lower 
printing plate, the operation mode proceeds to the 
step S45 to allow the plate cylinder 4 to feed and 
discharge the printing plates and the plate cylinder 10 
3 to merely discharge the printing plate. When the 
type-data is judged to be in the state "0", i.e., 
when merely discharging the printing plates, the 
operation mode proceeds to the step S46 to allow 
both the plate cylinders 3 and 4 to merely dis- 75 
charge the printing plates. In this case, the dif- 
ference between the plate feeding/discharging op- 
eration and the plate-discharging operation merely 
arises from the presence or absence of the driving 
force generated by the pulse motor 509 shown in 20 
Fig. 3 (d) that rotates the plate-feeding driving 
rollers 510 and the auxiliary plate-feeding driving 
rollers 520 shown in Fig. 7. In other words, when 
executing the plate feeding/discharging operation, 
the pulse motor 509 is driven for a specific period 25 
of time using the predetermined timing to forward 
the printing plate, whereas the pulse motor 509 
remains OFF when executing only the plate-dis- 
charging operation without feeding the printing 
plate at all. 30 

After completing the entire operations needed 
for feeding and discharging the printing plates 
while the operation mode remains in the steps S43 
through S46, the operation mode is entered the 
stap S47, in which the low-speed motor turns OFF 35 
and the high-speed motor ON, thus the slow-speed 
rotation of the blanket cylinder 2, the impression 
cylinder 11, the plate cylinders 3 and 4, and the 
form rollers of inking units 7 and 8 is switched to 
the high-speed rotation. This completes the entire 40 
operations needed for replacing the printing plates, 
while these sequential operations are activated by 
the microprocessor 21 shown in Fig. 2 when re- 
ceiving the plate-replacing command signal from 
the key-input operation. 45 

Referring now to the timing chart shown in Fig. 
28, the plate feeding/discharging operations includ- 
ing those operations executed by a variety of me- 
chanical components are described below. Note 
that the following describes those specific exam- so 
pies in which a new plate 50 is placed on the plate- 
feeding table 801 of the plate feeding/discharging 
tray 9, and yet, a printing-completed plate 50' 
(hereinafter called the printed plate) is wound on 
the plate cylinder 3. i.e.. denoting the state in which 65 
the plate feeding/discharging operation is executed 
on the part of the plate cylinder 3. In the case of 
the other situations, since the plate 



feeding/discharging operations are executed based 
on the principles identical to those which are de- 
scribed above, the description of these is deleted. 

First on receipt of the plate-replacing com- 
mand signal, when the plate cylinder 3 starts to 
rotate itself, the plate-discharging driving rollers 
51 1 connected to the plate-cylinder gear 301 starts 
to rotate counterclockwise at a constant speed via 
gear mechanism as shown in Fig. 7. While the 
plate feeding/discharging operations are underway, 
the plate-discharging driving rollers 511 continues 
their rotation. 

Next as soon as the plate cylinder 3 reaches 
the predetermined rotation position at time "ti the 
solenoid 150 shown in Fig. 10 is activated to cause 
the set-lever 153 to rotate counterclockwise pivot- 
ing the shaft 151 to also rotate the plate 
feeding/discharging cam 157 and the plate-dis- 
charging cam 163 shown in Fig. 12 counterclock- 
wise before being locked by the lock-lever 159. 

Next, as soon as time "k" is reached, the 
solenoid 150 turns OFF itself, whereas the plate 
feeding/discharging cam 157 shown in Fig. 10 still 
remains being locked by the lock-lever 159, thus 
allowing the plate feeding/discharging cam 157 and 
the plate-discharging cam 163 shown in Fig. 12 to 
be respectively latched at the designated rotation 
positions. 

When time "fc" is reached through the rotation 
of the plate cylinder 3, the roller 341 of the link 338 
runs over the plate feeding/discharging cam 157 as 
shown in Fig. 15, thus allowing the link 338 to 
rotate clockwise pivoting the shaft 339 to cause the 
link 334 to be pushed in the direction of the exter- 
nal surface of the plate cylinder 3 by the roller 342 
before unlocking the plate-head clamping vice 
mechanism. This allows the nail shaft 311 to rotate 
counterclockwise. 

Next, when time "U" is reached , the solenoid 
146 shown in Fig. 6 turns ON itself to activate the 
counterclockwise rotation of the driver lever 140 
pivoting the drive shaft 142. This causes the opera- 
tion lever 521 to be rotated clockwise pivoting the 
driving shaft 518 before the auxiliary plate-feeding 
driving rollers 520 are pressed against the plate- 
feeding driving rollers 510. As a result, the head of 
the new plate 50 is nipped by the rollers 510 and 
520. On the other hand, the solenoid 137 shown in 
Fig. 7 turns ON itself to cause the driver lever 131 
to be rotated clockwise pivoting the driving shaft 
133. This allows the operation lever 541 to he 
rotated in the counterclockwise direction pivoting 
the rotary shaft 538 so that the plate-holding rollers 
539 can correctly be set to the position allowing its 
contact with the plate cylinder 3. The plate-holding 
rollers 539 come into contact with the plate cyl- 
inder 3 when they are moved to the aperture 307 
of the plate cylinder 3. When the solenoid 137 is 
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ON, the link 165 and the shaft 164 shown in Fig. 21 
respectively rotate counterclockwise, thus allowing 
the plate-end hook-reset cam 1 66 to be set to the 
position shown in Fig. 22. 

When time "ts" is reached , the roller 320 of 
the link 322 shown in Fig. 15 (a) runs over the plate 
feeding/discharging cam 157 to cause the link 321 
to be rotated counterclockwise together with the 
nail shaft 311 shown in Figs. 15 (b) and (c) so that 
the plate-head clamping nails 312 can open them- 
selves. When the nail shaft 311 rotates counter- 
clockwise, the link 355 shown in Fig. 18 also 
rotates counterclockwise as shown in Fig. 18 (c) 
and (d), thus eventually setting the plate-holding 
roller cam 356 in position. 

Next, when time 'V\is reached, as shown in 
Fig. 12 (b), the plate-holding rollers 539 run over 
the plate cylinder 3 by passing through the ap- 
erture 307 to cause the head of the printed plate 
50 1 wound on the plate cylinder 3 to be nipped by 
the plate-holding rollers 539 and the plate cylinder 
3. On the other hand, as shown in Fig. 12 (a), the 
cam follower 350 runs over the plate-discharging 
cam 163. Then, as the plate cylinder 3 keeps on 
rotating itself, the plate-extrusion nails 344a pro- 
trude themselves to extrude the lead edge 50a' of 
the printed plate 50' from the plate-head register 
pins 315 at the moment when time "t 7 " is 
reached. This disengages the lead edge 50a 1 of the 
printed plate 50' from the state of being clamped. 

Next, when time 'V is reached, as shown in 
Fig. 14 (a), the cam follower 350 moves its position 
to the second cam surface 163b of the plate- 
discharging cam 163 so that the plate-extrusion 
nails 344a can return to the original state of with- 
drawal. On the other hand, the lead edge 50a* of 
the printed plate 50' is delivered between the plate- 
discharging guides 517 and the plate-discharging 
driving rollers 511 as shown in Fig. 14 (b). After 
allowing the passage of the lead edge 50a' of the 
printed plate 50' through the plate-discharging 
guides 517 and the plate-scdischarging driving roll- 
ers 511, the printed plate 50' is delivered to the 
plate-discharging table 902 of the plate- 
feeding/discharging tray 9 by the plate-discharging 
driving rollers 511 shown in Fig. 7. 

Next, when time "t 9 " is reached, as shown in 
Fig. 18 (d), the plate-holding activation rollers 530 
of the plate feeding/discharging unit 5 run over the 
plate-holding rollers cam 356 to allow the plate- 
holding roller 525 shown in Fig. 19 (a) to be cor- 
rectly set to the plate holding position. The contact- 
ing operation between the plate-holding activation 
rollers 530 and the plate-holding roller cam 356 is 
done while the plate-holding roller 525 are exactly 
at the aperture 307 of the plate cylinder 3. As soon 
as the plate-holding rollers 525 are set to the plate 
holding position, the Jatchet 534 shown in Fig. 19 



(b) is engaged with the concave 529a of the latchet 
wheel 529 to allow the plate-holding rollers 525 to 
be securely locked in the plate-holding position. 
Next, when time "tio" is reached, the activated 

5 pulse motor 509 shown in Fig. 3 (d) provided for 
the plate feeding/discharging unit 5 drives the 
plate-feeding driving rollers 510 and the auxiliary 
plate-feeding driving rollers 520 to allow the new 
plate 50 nipped by these rollers 510 and 520 to be 

io delivered, while the head 50a of the new plate 50 is 
first forwarded to the space 368 between the plate- 
head clamping nails 312 and the plate-head regis- 
ter pins 315. As soon as the plate head 50a is 
delivered to the predetermined position inside of 

rs space 368, as shown in Fig, 16, the roller 320 of 
the link 322 reaches the concave 157c of the plate 
feeding/discharging cam 157, thus allowing the 
plate-head clamping nails 312 to close itself at the 
moment when time "tn" is present. Next, when 

20 time ^12" is reached, the register pins 315 are first 
engaged with the pin holes of the lead edge 50a, 
and then the plate head 50a is securely pressed 
against the plate cylinder 3 by the plate-head 
clamping nails 312. 

25 While the lead edge 50a is thus latched, as 

shown in Fig. 18, in conjunction with the rotation of 
nail shafts 311, the plate-holding roller cam 356 
returns to the reset condition shown in Fig. 18 (c) 
from the activated state shown in Fig. 18 (d). 

30 Immediately after the plate-head clamping is 

done, as shown in Fig. 19 (a), the plate-holding 
rollers 525 run over the plate cylinder 3 after pass- 
ing through the aperture 307 of the plate cylinder 3 
to allow the plate-holding rollers 525 to press the 

35 new plate 50 against the plate cylinder 3. 

Next, when time "ti3 n is reached, the pulse 
motor 509 turns OFF itself, thus causing both roll- 
ers 510 and 520 shown in Fig. 6 to stop forwarding 
operation of the new plate 50. Then, the new plate 

40 50 being nipped by both rollers 510 and 520 
shown in Fig. 6 is drawn out of the plate-feeding 
table 901 by the rotation force of the plate cylinder 
3. In the meantime, the pressure from the plate- 
holding rollers 525 against the plate cylinder 3 

45 effectively prevents the new plate 50 from incurring 
even the slightest slack before the new plate 50 is 
eventually wound onto the plate cylinder 3. Imme- 
diately after both rollers 510, 520 have stopped the 
plate-forwarding operation as shown in Fig. 6, the 

50 detection means such as the encoder of pulse 
motor 509 for example correctly detects whether 
these rollers 510 and 520 are continuously rotated, 
or not. The microprocessor 21 shown in Fig. 2 
eventually judges whether such a rotation actually 

55 occurs with these rollers 510, 520 or not by check- 
ing to see that the predetermined number of pulses 
are correctly output from the encoder of the pulse 
motor 509 within a specific period of time imme- 
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diately after the pulse motor 509 is OFF in accor- 
dance with the command signal from the micropro- 
cessor 21 itself. If the rotation is detected, in other 
words, when the plate-head clamping nails 312 still 
locks the lead edge 50a, the microprocessor 21 5 
generates the command signal for continuously 
executing the plate feeding/discharging operation. 
Conversely, if the rotation is not detected, in other 
words, when the plate-head clamping nails 312 
incorrectly locks the lead edge 50a. the micropro- w 
cessor 21 generates the command signal to imme- 
diately stop the operation of the motor 20 of the 
printing press shown in Fig. 1 for terminating the 
plate feeding/discharging operation on the way of 
the printing operation. When allowing the plate 75 
feeding/discharging operation to be continuously 
executed, immediately after time "ti 3 " is past, the 
lock lever 159 is kicked upward by the roller 320 of 
the link 322 as shown in Fig. 16 to eventually 
unlock the plate feeding/discharging cam 157 and 20 
the plate-discharging cam 163 shown in Fig. 12 (a). 

Next, when time "tu" is reached, the plate- 
head clamping vice mechanism is locked. Con- 
cretely, first, as shown in Fig. 16, the roller 329 of 
the link 327 is pressed against the plate-head 25 
clamping-nail locking cam 162 to cause the link 
327 to rotate clockwise pivoting the shaft 328 as 
shown in Fig. 17. As a result, the link 331 rotates 
clockwise pivoting the shaft 332 to move the pin 
333 by a negligible distance towards inner part of 30 
the plate cylinder 3 than the straight line connect- 
ing the shaft 332 and the pin 335 across the top 
dead center, thus allowing the link 331 to lock 
itself. While the link 331 remains being locked 
itself, the link 321 forcibly rotates clockwise to- 35 
gether with the nail shaft 311. This provides the 
plate-head clamping nails 312 with powerful pres- 
sure which allows the plate head 50a to be se- 
curely locked. 

Next, when time "tis" is reached, the clamped 40 
condition of the tail edge of the printed plate 50' is 
released. Concretely, the cam follower 361 of the 
link 359 runs over the plate-end hook-reset cam 
166 shown in Fig. 22, thus causing the link 359 to 
rotate counterclockwise pivoting the shaft 360, 45 
whereas the link 364 is rotated clockwise pivoting 
the shaft 365 by the energized force from the 
spring 367 so that the link 359 can securely be 
locked in its counterclockwise rotation position. 
When the link 359 rotates counterclockwise, the so 
link 319 shown in Fig. 25 is pressed by the pin 362 
of the link 359 so that it starts to rotate clockwise 
together with the hook shaft 316. As a result, the 
plate-end hooks 317 also rotates clockwise to dis- 
engage themselves from the plate-end holes 50'b 55 
of the printed plate 50* to completely free the 
printed plate 50* from the plate-end clamping 
mechanism. 



Next, when time "ti6 n is reached and then the 
plate-head hole 50d' of the printed plate 50' shown 
in Fig. 7 passes through the plate-holding rollers 
539, the solenoid 137 turns OFF. This causes the 
driver lever 131 to rotate counterclockwise pivoting 
the driving shaft 133, thus causing the operation 
lever 541 to be rotated clockwise pivoting the ro- 
tary shaft 538 by the energized force from the 
return spring. This allows the plate-holding rollers 
539 to leave the plate cylinder 3. Then, while being 
forwarded by the plate-discharging driving rollers 
511, the printed plate 50' is eventually stored in- 
side of the plate-discharging table 902, thus com- 
pleting the operation needed for discharging the 
printed plate 50\ On the other hand, when the 
solenoid 137 turns OFF, the link 165 and the shaft 
164 shown in Fig. 21 are respectively rotated cloc- 
kwise by the tensile force from the spring 169, thus 
eventually causing the plate-end hook-reset cam 
166 to also rotate clockwise before, returning to the 
reset position. 

Next, when time n ti 7 " is reached, the end 
position of the new plate 50 is clamped. Con- 
cretely, as shown in Fig. 25 (a), as soon as the 
piate-holding rollers 525 passe through the internal 
circumference of the plate cylinder 3, the plate- 
holding rollers 525 is led inside of aperture 307 by 
the energized force from the spring 527 shown in 
Fig. 19, and at the same time, the plate-holding 
rollers 525 causes the tail edge 50c of the new 
plate 50 to be compulsorily inserted into the cir- 
cumference of the plate cylinder 3. On the other 
hand, the plate-end hook setting cam 171 shown in 
Fig. 23 engages itself with the roller 366 of the link 
364 simultaneous with the timing of inserting the 
tail edge 50c of the new plate 50 into the aperture 
307. As a result, the link 364 starts to rotate coun- 
terclockwise pivoting the shaft 365, thus unlocking 
the link 359, which is then rotated clockwise pivot- 
ing the shaft 360 by the tensile force from the 
spring 363. When the link 359 rotates clockwise, 
the engagement of the link 319 with the pin 362 
shown in Fig. 25 (b) is released so that the link 319 
can be rotated counterclockwise together with the 
hook shaft 316 by the energized force from the 
torsion coil spring 318. thus causing the plate-end 
hooks 317 to also rotate counterclockwise. Those 
serial operations from the engagement of the plate- 
end hook setting cam 171 with the roller 366 of the 
link 364 to the activation of the counterclockwise 
rotation of the plate-end hooks 317 are instantly 
executed. The counterclockwise rotation of the 
plate-end hooks 317 engage themselves with the 
plate-end holes 50b of the new plate 50, thus 
causing the tail edge 50c of the new plate 50 to be 
eventually locked by being pulled in the direction 
of the tangent of the external surface of the plate 
cylinder 3. 
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When time "ti 8 " is reached immediately after 
the new plate 50 Is wound onto the plate cylinder 
3, the plate-holding rollers 525 start to leave the 
plate cylinder 3. Concretely, as shown in Fig. 20 
(b), the unlocking roller 537 kicks upwards by the 
unlocking cam 306 to disengage the tip end of the 
latchet 534 from the concave 529a of the latchet 
wheel 529. As a result, the rotary shaft 524 rotates 
clockwise on receipt of the tensile force from the 
spring 532 shown in Fig. 20 (a) to allow the plate- 
holding rollers 525 to leave the plate cylinder 3. 

Next, when time "ti 9 " is reached, the solenoid 
146 shown in Fig. 6 turns OFF to cause the driver 
lever 140 to be rotated clockwise pivoting the drive 
shaft 142 by the energized force from the spring 
144. This also causes the operation lever 521 to be 
rotated counterclockwise pivoting the driving shaft 
518 by the energized force from the return spring. 
As a result, the auxiliary plate-feeding driving roll- 
ers 520 leave themselves from the plate-feeding 
driving rollers 510, thus eventually completing the 
entire operations needed for feeding the new plate 
50. 

Since the plate-feeding mechanism reflecting 
the preferred embodiment of the present invention 
executes both the feeding and discharging oper- 
ations of the printing plates simultaneously while 
the plate cylinder 3 makes almost a full turn, it is 
possible for the printing press to effectively shorten 
time needed for replacing of the printing plates, 
and at the same time the double plate feeding 
operation can securely be prevented. 

(6) Advantageous effect from the plate-mounting 
system embodied by the-present invention 

As was described earlier in reference to Fig. 
30, the printing plate 50 used for the printing press 
is provided with the plate-head holes 50d whose 
positions are accurately determined using the both 
sides 51a, the tail edge side 51b and the lead edge 
side 51c as the basis. The printing plate 50 is 
securely set to the designated position of the plate 
feeding/discharging tray 9 in reference to the both 
sides 51a and the tail edge side 51b. The plate- 
mounting mechanism reflecting the present inven- 
tion activate the plate feeding/discharging unit 5 to 
forward the printing plate 50 towards the plate 
cylinder 3 by the predetermined distance in rela- 
tion to the rotation of the plate cylinder 3 so that 
the plate-head holes 50d can be engaged with the 
plate-head register pins 315 shown in Fig. 7 set to 
the plate cylinder 3, thus allowing the printing plate 
50 to be accurately mounted onto the plate cyl- 
inder 3. 

Thus, the plate-mounting mechanism em- 
bodied by the present invention provides the plate- 
head holes 50d in reference to four sides of the 



printing plate 50, and yet, executes the plate-head 
holding operation after forwarding the printing plate 
50 towards the plate cylinder 3 by the predeter- 
mined distance on the basis of these four sides. As 
5 a result, it is possible to accurately mount the 
printing plate 50 onto the designated position of the 
plate cylinder 3. 

Note that the positioning of the plate-head 
holes 50d may not always be done in reference to 
10 all the four sides of the printing plate 50. In sum- 
mary, the positioning may be determined in refer- 
ence to at least two cross sides of the printing 
plate 50 such as a side 51a and the tail edge side 
51b or a side 51a and the lead edge side 51c for 
15 example. If this method is employed, the plate- 
forwarding mechanism, i.e., the plate 
feeding/discharging unit 5 forwards the printing 
plate 50 on the basis of said two cross sides of the 
printing plate 50. 

20 

(7) Functions of the plate-head clamping vice 
mechanism and the vice-releasing mechanism 

For details of the constitutions and functions of 

25 the plate-head clamping vice mechanism and the 
vice-releasing mechanism, review of foregoing de- 
scriptions "(e). A plate-head clamping vice mecha- 
nism and a vice-releasing mechanism" and "(5) 
Plate feeding/discharging operation" by referring to 

30 Fig. 28. In summary, when time "ti " is reached 
through the rotation of the plate cylinder 3, the 
plate feeding/discharging cam 157 is locked. Next, 
when time "ta" is reached, the roller 341 of the link 
338 runs over the plate feeding/discharging cam 

35 157 so that the vice mechanism is unlocked as 
shown in Fig. 16. Then, when time "ts" is reached, 
the roller 320 of the link 322 runs over the plate 
feeding/discharging cam 157 to open the plate- 
head clamping nails 312 as shown in Fig. 11 (b). 

40 Next, when time "ti 2 " is reached, i.e. when the 
roller 320 is engaged with the concave 1 57c of the 
plate feeding/discharging cam 157, the plate-head 
clamping nails 312 are closed by the energized 
force from the spring 326 to clamp the plate head 

45 as shown in Fig. 16. Next, when time "ti3 n is 
reached, the roller 320 kicks the lock-lever 159 
upwards to unlock the plate feedlng/dishcarging 
cam 157. When time "tu" is reached immediately 
after time "ti 3 " is past, the roller 329 of the link 

50 327 runs over the plate-head clamping nail locking 
cam 162 to securely lock the vice mechanism, thus 
continuously providing the plate-head clamping 
nails 312 with powerful pressure. 

Immediately after the plate-head clamping is 

56 done, in addition to the energized force from the 
spring 326 shown in Fig. 11 (b), the plate-head 
clamping nails 312 receive the powerful pressure 
from the vice mechanism, and as a result, the plate 
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head can solidly be locked, and yet, the printing 
plate 50 mounted onto the plate cylinder 3 can 
securely be prevented from falling off while the 
printing operation is underway. The vice mecha- 
nism can automatically be locked and unlocked 
relative to the rotation of the palte cylinder 3. 

(8) Function of the plate-end holding mechanism 

As shown in Figs 25 through 27 (a), the plate- 
end holding operation is executed by the proce- 
dure described below. First, the plate-end hooks 
317 set to the aperture 307 of the plate cylinder 3 
is engaged with the plate-end holes 50b of the 
printing plate 50 wound onto the external surface of 
the plate cylinder 3, and then the tail edge is pulled 
in the direction of the tangent of the external cir- 
cumference of the plate cylinder 3 by the plate-end 
hooks 317 using the energized force from spring 
means, thus allowing the tail edge to be securely 
held. Thus, the plate-end -holding mechanism re- 
lated to the present invention pulls the plate end 
50c towards the tangent of the external surface of 
the plate cylinder 3 using the energized force from 
the spring means before securely holding it instead 
of bending the tail edge 50c against the aperture 
edge surface of the plate cylinder 3 before holding 
it. As a result, even when the plate base film is 
made of highly rigid material such as polyester 
film, aluminum, or steel for example, the plate-end 
holding mechanism embodied by the present in- 
vention securely holds the tail edge 50c, by effec- 
tively using the plate-end hooks 317. 

(9) Function of the mechanism for detecting a 
clamped printing plate and a deviated printing plate 

As shown in Figs 9 (b) and 27(b) through (d), 
the mechanism for detecting a clamped printing 
plate and a deviated printing plate comprised of the 
mark member 375 and the photoelectric sensor 
376 is installed to the right of the plate cylinder 3. 
According to this plate-detection mechanism, as 
shown in Fig. 27 (b), when the plate-end hooks 317 
correctly locks the tail edge 50c. the photoelectric 
sensor 376 doesn't detect the presence of the 
mark member 375. Conversely, as shown in Fig. 27 
(c) and (d), when the plate is either incorrectly 
positioned or the tail edge is not caught by the 
plate-end hooks 317, the photoelectric sensor 376 
detects the presence of mark member 375. As a 
result, in accordance with the signal output from 
the photoelectric sensor 376. any error In conjunc- 
tion with the plate-wlnding operation such as the 
position-deviated plate and/or failure of the plate 
holding operation can be detected automatically. 

The plate detection mechanism don't limited 
only the constitution above mentioned. It is possi- 



ble for the plate detection mechanism to apply 
every constitution which detects a clamped on de- 
liverd printing plate with reference to the rotational 
position of the plate-end hooks 317. 

s Note that the plate detection mechanism can 

concurrently be made available for detecting 
whether the printing plate 50 is wound onto the 
plate cylinder 3 or not. Specifically, when the print- 
ing plate 50 is wound onto the plate cylinder 3, the 

10 rotation position of the plate-end hooks 317 is as 
shown in Fig. 27 (b), whereas the rotation position 
of this hooks 317 is as shown in Fig. 27 (d) when 
the printing plate 50 is not wound onto the plate 
cylinder 3. Thus, like the operation described 

16 above, it is possible for the photoelectric sensor 
376 to correctly detect the presence or absence of 
the printing plate 50 on the plate cylinder 3 by 
method of detecting the mark member 375. If the 
mark member 375 is detected, i.e., if absence of 

20 the printing plate 50 on the plate cylinder 3 is 
detected, in accordance with the command signal 
from the microprocessor 21, the control system 
inhibits the plate-holding rollers 539 shown in Fig. 7 
from coming into contact with the plate cylinder 3. 

25 This rollers 539 remained in contact with the plate 
cylinder 3 while the plate feeding and discharging 
operation was underway. This inhibitive operation 
applied to the rollers 539 securely prevents them 
from coming into contact with the plate cylinder 3 

30 on which no printing plate 50 is wound. Conse- 
quently, it is possible for the printing press to 
securely prevent the plate cylinder 3 from being 
soiled by ink adhered to the plate-holding rollers 
539. 

35 

(10) Mechanical operation when error takes place 
with the plate-head holding operation (!) 

Immediately after stopping the plate forwarding 

40 operation using the plate-feeding driving rollers 510 
and 520 shown in Fig. 6 while operating the print- 
ing press, the detection means made of encoder 
and the like detects the rotation of both rollers 510 
and 520. If no rotation is detected from these 

45 rollers 510 and 520. in other words, if the plate- 
head clamping nails 312 don't hold the plate head, 
the control system instantly stops the rotation of 
motor 20 on the part of the printing press shown in 
Fig. 1 so that the printing operation can be termi- 

so nated on the way. As a result, it is possible for the 
entire printing system to securely prevent a variety 
of failures and defects from unexpectedly occurring 
while executing printing operations, which include 
the following: ink-soiled plate cylinder 3 caused by 

55 direct contact of the form roller with the plate 
cylinder 3 when the plate is incorrectly wound onto 
it, or damage of the plate incorrectly wound onto 
the plate cylinder 3 and/or failure incurring to the 
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printing press itself due to unwanted insertion of 
the printing plate 50 into the machine mechanism, 
and the like. 

(11) Function of the "FT provided portion of plate 5 
cylinder 

As shown in Fig. 29, comers of the plate-head 
contacting surface 369 and the external circum- 
ferential surface 372 of the plate cylinder 3, and to 
the corners of the aperture edge surface 373 of the 
plate-end side and the external circumferential sur- 
face 372 of the plate cylinder 3 are respectively 
provided with "R n configurations. As a result, even 
when the printing plate base is made of highly rigid is 
materials such as polyester film, aluminum, or 
steel, and the like, it is possible for the printing 
press 1 to tightly wind the printing plate 50 onto 
the plate cylinder 3 without deviating its position. 
More particularly, first, the lead edge 50a is tightly 20 
pressed against the plate-head contacting surface 
369 using the plate-head clamping nails 312, and 
then, when the printing plate 50 is tightly wound 
onto the external circumferential surface 372 of the 
plate cylinder 3 using the plate-holding rollers 525, 25 
the printing plate 50 smoothly proceeds over the 
R-curved surface, thus allowing the printing plate 
50 to be closely wound onto the plate cylinder 3. 
On the other hand, when the tail edge 50c is 
latched by being pulled in the direction of the 30 
aperture 307 of the plate cylinder 3 using the plate- 
end hooks 317, the printing plate 50 is closely 
wound onto the plate cylinder 3 by proceeding 
itself over the R-curved surface on the part of the 
plate end, thus allowing the printing plate 50 to be 35 
eventually and accurately wound onto the des- 
ignated position of the plate cylinder 3 without 
deviating its position at all. Furthermore, since the 
printing plate 50 doesn't leave the external surface 
of the plate cylinder 3, the surface of the printing 40 
plate 50 is securely prevented from incurring soil 
otherwise caused by unwanted contact between 
the surface of the printing plate 50 and the form 
roller. 

45 

(12) System for controlling the plate-feeding speed 

Next, the system for controlling the plate-feed- 
ing operation is described below. Fig. 32 is a 
representation of the allowable range of the plate- 50 
head track needed for allowing the plate-head hold- 
ing mechanism to securely lock the printing plate 
50 delivered from the plate-feeding mechanism of 
the printing press incorporating the plate-head 
holding mechanism and the plate-feeding mecha- 55 
nism. In Fig. 32, the vertical axis denotes the 
distance from the point at which Is plate-feeding 
rollers execute nipping operation, i.e., the point 



where the plate-feeding driving rollers 510 shown 
in Fig. 36 and the auxiliary plate-feeding driving 
rollers 520 nip the printing plate 50, to the position 
of the lead edge 50a, whereas the horizontal axis 
denotes the phase-angle e of the plate-head clamp- 
ing nails 312 against the pivot of the rotation of the 
plate cylinder 3 shown in Fig. 36 (a). 

When setting the vertical and horizontal axis as 
described above, the allowable range of the plate- 
head track can be determined as described below. 
First the horizontally straight line "a" through "b" 
is determined to denote the limit for preventing the 
lead edge 50a from hitting against the tip end of 
the plate-head clamping nails 312. On the other 
hand, since the plate-head clapming nails 312 are 
provided with the curved guide plate 374 shown in 
Figs 7 and 36 in the farthest position of the plate- 
pressing surface using the nail shaft 311 for the 
center of its curvature, the line "c" through n d" 
extending to position "e" is then determined to 
denote the limit for allowing entry of the lead edge 
50a into space 368 shown in Fig. 36 (g). In addi- 
tion, the horizontally straight line "g" through "h" is 
determined to denote the still condition of the print- 
ing plate 50 (i.e., the condition in which the printing 
plate is securely set in position) at the position 
where the lead edge 50a is slightly out of the 
nipped point. The straight line V through "J" is 
also determined to denote the limit for preventing 
the lead edge 50a from hitting against the pin 315 
shown in Fig. 36 (g) of the plate cylinder 3. In 
addition, the straight line "k" through "d" is deter- 
mined to denote the limit for allowing the plate- 
head clamping nails 312 to close themselves by 
causing the plate-head holes 50d to align itself with 
the pin 315 of the plate cylinder 3. Consequently, 
in order to correctly hold the lead edge 50a, the tail 
edge 50c should reach the position (point "e") at 
which the plate-head clamping nails 312 completes 
its closing operation after passing through the area 
S surrounded by the lines -a-b-c-d-k-j-i- 
h - g - a. Note that the plate-head track denoted by 
straight line "e" through "f" represents the con- 
dition in which the clamped plate 50 is tightly 
pulled. 

Now, in order to correctly and smoothly clamp 
the lead edge using the printing press provided 
with the lead edge tracking allowable area S de- 
scribed above, a variety of conditions should fully 
be satisfied, which are described below. 

(1) When activating the plate feeding operation, 
the printing plate 50 should smoothly be accel- 
erated. Then, the plate-feeding speed should be 
raised to the designated high level within the 
shortest period of time while preventing the 
printing plate 50 from incurring even the sligh- 
test slip between the plate-feeding driving rollers 
510 and the auxiliary plate-feeding driving rollers 
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520. 

(2) As soon as the tip end of the plate-head 
clamping nails 312 passes through the extended 
point of the plate track as shown in Fig. 36 (e), 
the printing plate 50 should be forwarded to 
space 368 of the plate-head clamping nails 312 
at a very high speed. Then, while decelerating 
its speed, the printing plate 50 should softly be 
landed on the designated plate-holding position. 
This expands the flexibility of the plate-forward- 
ing timing, thus providing a highly dependable 
printing press capable of effectively dealing with 
the stain and the wear taking place with both the 
plate-feeding driving rollers 510 and the auxiliary 
plate-feeding driving rollers 520, the stain of the 
printing plate 50, and the difference of the sur- 
face condition and rigidity of the printing plates 
themselves. 

(3) The relative speed of the printing plate 50 
itself when hitting against the curved guide plate 
374 should be reduced to minimize possible 
damage incurring from shock applied. 

(4) After hitting against the curved guide plate 
374, the distance of forwarding the printing plate 
should be minimized to prevent the printing 
plate 50 from generating noticeable slack. This 
is particularly important when using such the 
printing plates which are relatively rigid and/or 
vulnerable to collapse caused by the slack. 

The curved line "K" shown in Fig. 32 denotes 
an ideal track of the plate head fully satisfying 
those requirements (1) through (4) described 
above. Concretely, the lead edge 50a is delivered 
from the position exactly above the straight line "g" 
through "h" without generating slip at all. The lead 
edge 50a then passes through the area S before 
smoothly arriving at the point "d", and finally, it is 
forwarded at a specific speed corresponding to the 
line "e" through "f". 

However, actually, it is rather difficult to allow 
the lead edge 50a to smoothly land onto the ideal 
position denoted by the curved line "K". To com- 
pensate for this, the preferred embodiment ex- 
ecutes the plate-feeding control by providing con- 
ditions described below. 

(I) The feeding operation of the printing plate 50 
remains activated until the plate-head clamping 
nails 312 fully closes themselves. 

(II) Amount of the slack generated by the shock 
from the contact of the lead edge 50a against 
the curved guide plate 374 should not exceed a 
maximum of 2 millimeters. However, since the 
curved guide plate 374 is set to the position 
which is remote from the lead edge by about 1 
millimeter, the allowable amount of the slack of 
the printing plate 50 should actually be a maxi- 
mum of 1 millimeter. 

Now, therefore, taking the above requirements 



(I) and (II) into account, the plate-feeding speed 
control system reflecting the preferred embodiment 
of the present invention is described below in com- 
parison with one of the conventional systems for 

5 controlling the plate-feeding speed. 

As shown in Fig. 33, the conventional speed 
control system feeds printing plate 50 at a constant 
speed from the start-up of the plate forwarding 
operation to the completion of the plate holding 

w operation. According to this conventional speed 
control system, the track I through m capable of 
narrowly executing plate-holding operation is ap- 
plicable by setting the plate-feeding speed at 1.2 
times the speed of the rotation of the plate cylinder 

75 3. However, even if the track 1 through m deviates 
to the left by the least distance, the printing plate 
50 hits against the plate-head clamping nails 312 at 
point °b", thus not plate-holding operation can be 
implemented. Conversely, even if the track 1 

20 through m deviates to the right by the least dis- 
tance, the holes of the printing plate 50 collapses 
between the line "k" through "d'\ If the track 1 
through m deviates to the right furthermore, the 
printing plate 50 hit against the register pins 315 at 

25 position "i", thus eventuaJly inhibiting the execution 
of the plate-holding operation. As a result, any 
conventional control system merely provides the 
plate-head tracks with a relatively narrow range 
workable. Actually, any of those conventional plate- 

30 feeding speed-control systems cannot accurately 
hold the printing plates during the printing opera- 
tion. 

Conversely, the plate-feeding speed-control 
system reflecting the preferred embodiment of the 

35 present invention accurately controls the plate 
feeding operation in accordance with the tracks "n 
- p - q - r - 8" shown in Fig. 34, and the system 
accurately stops the plate-feeding operation at the 
designated position s. Fig. 35 denotes a relation- 

40 ship of the plate-feeding speed-control effects 
needed for realizing the tracks shown above. In 
Fig. 35, the horizontal axis denotes the phase-angle 
9 of the plate-head clamping nails 312, whereas the 
vertical axis denotes the ratio of the circumferential 

45 speed of the plate-feeding roller against the cir- 
cumferential speed of the plate cylinder 3. In this 
case, the angle of the rotation of pulse motor 509 
shown in Fig. 3 (d) per pulse is 1.8" /pulse, where- 
as the circumferential speed of the plate-feeding 

50 roller per pulse is 0.5 mm/pulse, whereas the cir- 
cumferential speed of the plate cylinder 3 is 600 
mm/second, respectively, and therefore, the cir- 
cumferential speed of the plate-feeding roller is 
equal to that of the plate cylinder 3 when the plate- 

55 feeding roller rotates at 1200PPS of the circum- 
ferential speed. 

Next, the plate-feeding operation executed by 
the plate-feeding speed-control system embodied 
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by the present invention is described below. Fig. 
36 (a) denotes the state in which the plate cylinder 
3 is at -6.5 of the phase angle, where the closed 
plate-head clamping nails 312 are at a position 
close to the line extended from the plate track. The 
plate-feeding driving rollers 510 remain still at this 
moment. 

Next, as shown in Fig. 36 (b), when the plate 
cylinder 3 rotates to the position corresponding to 
10* of the phase angle , the plate-head clamping 
nails 312 open themselves to stand by for execut- 
ing the plate feeding/discharging operations. 

Next, as shown in Fig. 36 (c), when the plate 
cylinder 3 rotates to the position corresponding to 
18* of the phase angle , the main plate-feeding 
driving rollers 510 and the auxiliary plate-feeding 
driving rollers 520 respectively start to rotate for 
activating the plate-feeding operation. Then, as 
shown by the line n through p of Fig. 35, the plate- 
feeding speed is accelerated at a constant rate 
until the phase angle 9 reaches 32°. When the 
phase angle 9 is exactly at 32* , the plate-feeding 
speed reaches 1.77 times the circumferential 
speed of the plate cylinder 3. This allows the 
speed of feeding the printing plate 50 to be 
smoothly accelerated as shown by track n through 
p of Fig. 34 so that the plate feeding speed can 
reach the predetermined high level within the shor- 
test period of time without causing slip to be gen- 
erated between the plate-feeding driving rollers 510 
and the auxiliary plate-feeding driving rollers 520. 
To securely prevent the printing plate 50 from 
slipping itself at the start-up moment, as shown by 
the broken line of Fig. 35, the plate-feeding opera- 
tion may be started with a relatively slow speed. 

Rg. 36 (d) denotes the state in which the 
phase angle 9 is at 30.2° while gradually accelerat- 
ing the moving speed of the printing plate 50 itself 
and the tip end of the plate-head clamping nails 
312 is exactly at the line extended from the track of 
the printing plate 50. Fig. 36 (e) denotes the state 
in which the tip end of the plate-head clamping 
nails 312 passes through the track-extended line of 
the printing plate 50 when the phase angle 9 is 
30.5* , thus enabling the plate head 50a to proceed 
into the space 368 at a still further accelerated 
speed. 

Now, when the phase angle 9 is exactly at 32* , 
as shown by the track p through q of Figs 34 and 
35. the plate-feeding speed is then switched to a 
constant level corresponding to 1.77 times the cir- 
cumferential speed of the plate cylinder 3. In other- 
words, while the constant speed is maintained, the 
lead edge 50a still proceeds itself into the space 
368 at a constant speed faster than the circum- 
ferential speed of the plate cylinder 3. 

Then, as soon as the phase angle e of the 
plate-head clamping nails 312 reache 36*, as 



shown by the track q through r of Rg. 35, the 
plate-feeding speed is decelerated at a constant 
rate until the phase angle 9 reaches 47.5° . When 
the phase angle 9 is exactly at 47.5* , the plate- 
5 feeding speed is controlled so that it exactly cor- 
responds to 0.82 times the circumferential speed of 
the plate cylinder 3. As a result, as shown by the 
track q through r of Fig. 34, the plate-feeding 
speed is gradually decelerated to allow the lead 

70 edge 50a to softJy reach the predetermined piate- 
holding position. 

Rg. 36 (f) denotes the state in which the plate 
head 50a proceeds into the space 368 using the 
gradually decelerated speed when the phase angle 

75 9 is exactly at 38.5* , thus causing the plate-head 
clamping nails 312 to close themselves. Rg. 36 (g) 
denotes the state in which, when the phase angle 9 
is exactly at 41 " , the lead edge 50a reaches the 
position of the curved guide plate 374 after passing 

20 through the space 368 at a still decelerated speed. 
Rg. 36 (h) denotes the state in which, when the 
phase angle 9 is exactly at 47*, the plate-head 
clamping nails 312 close themselves to the position 
right above the register pins 315 so that the plate- 

25 head holes 50d can be engaged with register pins 
315. Since the lead edge 50a is allowed to come 
into contact with the curved guide plate 374 at a 
reasonably decelerated speed, the lead edge 50a 
can securely be prevented from incurring the dam- 

30 age otherwise to be caused by impact from the 
curved guide plate 374. After coming into contact 
with the curved guide plate 374. the lead edge 50a 
is first forwarded so that it generates the slack by 
about 1 mm before reaching the designated posi- 

36 tion V\ 

Now, when the phase angle 9 reaches 47.5*, 
as shown by the track r through s of Figs 34 and 
35, the plate-feeding speed is switched to a con- 
stant level corresponding to 0.82 times the circum- 

40 ferential speed of the plate cylinder 3. While the 
plate-feeding speed remains constant, the lead 
edge 50a is delivered to the position s bearing 
about 1 mm of the slack. Also, while the plate- 
feeding speed remains constant, as shown in Rg. 

45 36 0). the plate-head clamping nalis 312 fully 
closes themselves at the moment when the phase 
angle 9 is exactly at 52.5° , thus allowing the plate- 
head holes 50d to be fully engaged with the regis- 
ter pins 315. 

so Next, when the phase angle 9 reaches 61* 

denoted by the state shown in Fig. 36 0). as shown 
in Figs 34 and 35, the printing plate 50 is pulled by 
the rotation force of the printing plate cylinder 3. 
This causes pulse motor 509 shown in Fig. 3 (d) 

55 which is substantially the plate-forwarding motor 
itself to rotate in conjunction with the movement of 
the printing plate 50. Slack which is present in the 
printing plate 50 is offset by its own tensile force. 

23 
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The functions of the plate-feeding speed-con- 
trol system related to the present invention are 
summarized according to respective procedures as 
shown below. First, the acceleration step applied to 
the track n through p of Fig. 35 is indispensable for 
smoothly leading the lead edge 50a into the space 
368. To realize this, the speed-control system 
feeds the plate cylinder 3 without generating slip 
between the plate-feeding rollers. The constant- 
speed step applied procedure in conjunction with 
the track p through g is also indispensable for 
allowing the lead edge 50a to proceed to the 
farthest position of the space 36a It should be 
noted however that the lead edge 50a may not 
always be led into the farthest position of the space 
368 at a constant speed, and therefore, the 
constant-speed step is not always indispensable. 
On the other hand, the deceleration step applied to 
the track g through r is quite necessary for smooth- 
ly leading the lead edge 50a into the predeter- 
mined position inside of the space 368 while effec- 
tively preventing the lead edge 50a from forcibly 
hitting against the curved guide plate 374. Like- 
wise, the constant-speed step applied to the track r 
through s is also quite necessary for allowing the 
plate-head clamping nails 312 to securely hold the 
lead edge 50a by latching the lead edge 50a at the 
predetermined position inside of the space 368 
until the plate-head clamping nails 312 fully close 
themselves. In addition, the plate feeding stopping 
step beyond the position s is also quite, necessary 
for offsetting the slack generated on the printing 
plate 50. 

When executing the plate-feeding speed-con- 
trol step described above, it is possible for the 
control system to allow unevenness related to the 
start-up timing and the speed of plate-feeding op- 
eration within the range defined by the plate-head 
tracks shown by means of the broken lines on both 
sides of the track n through s of Fig. 34. It is also 
possible for the speed-control system to properly 
adjust the relative speed of the plate-head tracking 
movement at the time of crossing the track c 
through d of Fig. 34 to be either equal to or slower 
than the conventional constant-speed applied con- 
trol system. As a result, it is possible for the 
system related to the present invention to smoothly 
and stably hold the printing plate 50 without gen- 
erating considerable slack. 

To securely realize the significantly improved 
accuracy of the plate feeding operation, the pre- 
ferred embodiment of the present invention intro- 
duces the constitution described below. To cor- 
rectly identify the reference signal related to the 
timings needed for properly controlling the plate- 
feeding speed, the reference rotary encoder 380 
corresponding to the sensor/switch means 26 
shown in Fig. 2 is connected to the supporting 



shaft 302 of the plate cylinder 3, which may be 
substituted by the supporting shaft 302 of the blan- 
ket cylinder 2. In accordance with the rotation of 
the plate cylinder 3. the encoder 380 generates the 
5 signal Z of one pulse in each full turn of the plate 
cylinder 3 and the signal A comprised of 240 
pulses per inch (ppi) against the external circum- 
ference of the plate cylinder 3. The timing refer- 
ence signal Z is delivered to the printing controller 

10 381 corresponding to the microcomputer 21 shown 
in Fig. 2, whereas the other timing reference signal 
A is inputted to the printing controiler 381 and the 
motor controller 382 which corresponds to the con- 
trol parts 23 shown in Fig. 2. 

75 In response to these incoming reference sig- 
nals Z and A, the printing controller 381 first com- 
putes the timing needed for controlling the feeding 
operation of printing plate 50, and then generates 
the timing command signals such as the plate- 

20 feeding start-up command and/or the plate-feeding 
termination command to the motor controller 382. 

On receipt of the plate-feeding start-up com- 
mand signal from the printing controller 381, the 
motor controller 382 delivers the pulse motor 509 

25 drive signal to the motor driver unit 383. Likewise, 
on receipt of the plate-feeding termination com- 
mand signal from the printing controller 381, the 
motor controller 382 delivers the motor stop com- 
mand signal to the motor driver unit 383. More 

30 particularly, the data needed for controlling the 
plate feeding speed is stored in PROM 384 
(programmable read-only memory) of the motor 
controller 382. On receipt of the plate-feeding start- 
up command signal from the printing controller 

35 381 , in response to the timing reference signal A 
output from the reference rotary encoder 380, the 
data stored in PROM 384 is sequentiaiy accessed 
in order of address via the address controller 385, 
thus allowing the pulse train signal having the spe- 

40 cific pulse intervals corresponding to the predeter- 
mined speed characteristics to be delivered to the 
motor driver unit 383. Details of the pulse train 
signal are described later on. 

The motor driver unit 383 first amplifies the 

45 pulse train signal from the motor controller 382 
before activating pulse motor 509 which is made 
available for operating the plate-feeding driving roll- 
ers 510. 

Next, referring now to the timing chart shown in 
so Fig. 38 and the operation chart shown in Fig. 39, 
the functional operations of the printing press is 
described below. Before the printing controller 381 
generates the plate-feeding command signal, the 
printing plate 50 is set to the designated position 
55 so that the tip end of the lead edge of the printing 
plate 50 can be set to point P between the plate- 
feeding driving rollers 510 and 520 shown in Fig. 
39. Next, the operator activates the printing press 
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to rotate the plate cylinder 3 In the arrowed direc- 
tion at a constant speed. Then, the operator Inputs 
the plate-feeding command to the printing control- 
ler 381 by operating the plate-feeding button 
present in the operation control panel of the print- 5 
ing press. When the plate-feeding command signal 
is activated, the printing plate 50 is nipped by the 
plate-feeding driving rollers 51 0 and 520 before the 
printing controller 381 executes the operation for 
controlling the delivered plates described below. io 

First, when the plate cylinder 3 is set to the 
predetermined rotation phase, the reference rotary 
encoder 380 delivers the reference signal Z shown 
in Fig. 38 (a) to the printing controller 381 . Based 
on the moment when the reference signal Z is 15 
received, the printing controller 381 starts to count 
the signal A and then generates the operation start- 
up command the signal when counting up a spe- 
cific value corresponding to the predetermined time 
"t2o" shown in Fig. 38 (b). The start-up command 20 
signal is delivered to the motor controller 382, 
which is then activated to read the speed-control 
data from PROM 384 via address controller 385 in 
accordance with the signal A from the reference 
rotary encoder 380. 25 

The speed-control data is described below. A 
consideration is given to the plate-feeding opera- 
tion in reference to the speed curve shown in Fig. 
38 (b) for example. In conjunction with the speed 
curve, the acceleration period ranging from the 30 
start-up position S to the position A is quite impor- 
tant for smoothly leading the lead edge 50a into 
the space 368 between the open plate-head clamp- 
ing nails 312 and the register pins 315. To securely 
realize this, the printing plate 50 is fed by using a 35 
specific speed faster than the circumferential 
speed of the plate cylinder 3 without generating 
slip at all between the plate-feeding driving rollers 
510 and 520. The constant-speed period from the 
position A to position B is also quite important for ao 
allowing the lead edge 50a to correctly proceed 
into the farthest position of the space 368. Like- 
wise, the deceleration period between the position 
B and the position C is quite important for leading 
the lead edge 50a to the predetermined plate- 45 
holding position by preventing the lead edge 50a 
from forcibly hitting against the guide plate 374 
present in the farthest position of the space 368. 
Finally, the constant-speed period ranging from the 
position C to the position D is also quite important 50 
for allowing the plate-head clamping nails 312 to 
correctly hold the lead edge 50a at the predeter- 
mined position in the farthest position of the space 
368 until the plate-head clamping nails 312 fully 
close themselves. Note that the distances (Jh, l 2 55 
and la) ranging from the starting point S to the 
designated points A, B and C shown in Fig. 38 (b) 
respectively denote the moving distance of the 



printing plate 50 starting from the plate-head feed- 
ing position shown in Fig 39, point P, in which the 
distance Jt 1 is 20 mm, i 2 is 35 mm and £3 is 50 
mm. 

Fig. 39 is the chart denoting the plate feeding 
operation executed by applying the speed curve 
described above. The register pins 315a, 315b and 
315c of the plate cylinder 3 shown in Fig. 39 
respectively denote positions corresponding to the 
points A, B and C related to the speed curve 
shown in Fig. 38 (b). Concretely, the point A de- 
notes the state in which the closed plate-head 
clamping nails 312 pass through the position right 
above the plate-feeding line, whereas the point B 
denotes the state in which the head of the register 
pins 315b pass through the position right above the 
plate-feeding line. Then, the plate head is inserted 
into the farthest position of the space 368 so that 
the holes 50d of the lead edge 50a is correctly led 
to the position of the positioning pins 31 5b. On the 
other hand, the point C denotes the state in which 
the register pins 315c are engaged with the holes 
50d of the printing plate 50, and yet, the plate-head 
clamping nails 312 close themselves up to the 
head position of the register pins 315c. When the 
plate cylinder 3 rotates furthermore while the above 
state is present, the plate-head clamping nails 312 
fully close themselves, thus completing the entire 
operations related to the plate feeding using the 
plate-feeding driving rollers 510 and 520. 

The data needed for securely realizing the 
speed curves described above is obtainable by 
executing the following operations. Assume that, 
when a pulse is delivered to the pulse motor 509, 
the printing plate 50 is forwarded by the plate- 
feeding driving rollers 510 and 520 by 0.5 mm of 
the distance. When this condition is present, since 
the distance 1 ^ between the points S and A is 20 
mm, at least 40 pulses as the pulse-value N1 are 
needed for this range. Likewise, since the distance 
between 11 and 1 2 is 15 mm, at least 30 pulses as 
the pulse-value N2 are needed for the range be- 
tween points A through C. Also, since the distance 
between %2 and £3 is 15 mm, at least 30 pulses as 
the pulse-value N 3 are needed for the range be- 
tween the points C and D. Since the distance 
between the points S and A corresponds to the 
area designated for acceleration of the speed, the 
intervals of these pulses are gradually shortened. 
Conversely, since the distance between the points 
A and B corresponds to the area designated for 
applying the constant speed, the intervals of these 
pulses are equally provided. On the other hand, 
since the distance between the points B and C 
corresponds to the area designated for deceleration 
of the speed, the intervals of these pulses are 
gradually widened. Conversely, since the distance 
between the points C and D corresponds to the 
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area designated for applying the contant speed, the 
intervals of these pulses are equally provided. 
PROM 384 stores the plate-feeding speed-control 
data generating the pulse train signal shown in Fig. 
38 (c). The plate-feeding speed-control data con- 
taining the above pulse train signal are accessed 
by the printing controller 381 in accordance with 
the plate-feeding start-up command from the print- 
ing controller 381 and the reference signal A from 
the reference rotary encoder 380 as well before 
delivery to the motor driver unit 383. 

On receipt of the pulse train signal, the motor 
driver unit 383 first amplifies the data before driv- 
ing pulse motor 509. As a result, the plate-feeding 
driving rollers 510 rotate at a speed coresponding 
to the pulse train signal so that the printing plate 50 
can smoothly be delivered in accordance with the 
predetermined speed curve shown in Fig. 38 (b). 

As soon as the plate-head holding operation is 
completed by the plate-head holding mechanism, 
the printing-operation terminating command signal 
is outputted to the motor controller 382 in accor- 
dance with a specific timing which can be identified 
by counting the signal A as in the case of time 
"t2o". In response to this, the motor controller 382 
delivers the plate-feeding terminating command 
signal to the motor driver unit 383 to eventually 
terminate the plate-feeding operation executed by 
the plate-feeding driving rollers 510 and 520. After 
terminating the plate-feeding operation with the 
plate-feeding rollers 510 and 520, the printing plate 
50 is then drawn out following the rotation of the 
plate cylinder 3 before being wound onto it. 

Using these plate-feeding driving rollers 510 
and 520, the printing press starts to feed the print- 
ing plate 50 in accordance with the signal Z from 
the reference rotary encoder 380 set to the sup- 
porting shaft 302 of the plate cylinder 3. While the 
plate-feeding operation is underway, the plate-feed- 
ing speed Is properly controlled in accordance with 
the plate-feeding speed-control data read from 
PROM 384. Using the constitution thus being de- 
scribed, the plate-feeding system accurately feeds 
the printing plate 50 to the predetermined position 
of the plate cylinder 3, and as a result, while 
preventing the plate head 50a from Incorrectly be- 
ing held, the system ensures high accuracy in 
executing the plate feeding operation. In addition, 
since the plate-feeding speed control data can be 
read out of PROM 384 in accordance, with the 
reference signal A from the reference rotary en- 
coder 380, even when the speed of the rotation of 
the plate cylinder 3 varies, the plate-feeding speed 
of the plate-feeding driving rollers 510 and 520 
correctly follows the varied speed of the rotation of 
the plate cylinder 3 so that it also varies, thus 
securely improving the accuracy in the plate feed- 
ing operation furthermore. Note that when the plate 



cylinder 3 rotates at a constant speed, for example, 
when it is rotated at a constant speed by other 
control means, it is also possible for the present 
system to use either the signal from another stable 

5 oscillator like crystal oscillator for example or the 
signal output from an oscillator used for the control 
unit for controlling the rotation of the plate cylinder 
3 i.e., the blanket cylinder 2, in place of the refer- 
ence signal A from the reference rotary encoder 

10 380. Even when using the substitutive signals men- 
tioned above, the plate-feeding speed control sys- 
tem related to the present invention can securely 
realize accurate control of the plate-feeding speed 
by correctly matching the rotation phase of the 

75 plate cylinder 3 as is done with the above preferred 
embodiments. 

(13) Provision of the circumferential speed of the 
plate cylinder and the blanket cylinder 

20 

Fig. 40 is the schematic chart denoting the 
relationship of the plate cylinder 3, the blanket 
cylinder 2, and the form roller 710 while normal 
printing operation is underway. As shown in Fig. 

25 40, normal printing operation is done by placing 
the plate cylinder 3 in contact with the blanket 
cylinder 2 and the form roller 710 in contact with 
the plate cylinder 3 for allowing the blanket cyl- 
inder 2, the plate cylinder 3, and the form roller 

30 710 to be respectively rotated in the arrowed direc- 
tions. The blanket cylinder 2, the plate cylinder 3, 
and the form roller 710 are connected to each 
other by the gear means engaged with each other 
at one-end of these units, while these gears are 

35 driven by the main motor set to the printing press. 
The diameters Di, D 2 and D 3 of the blanket cyl- 
inder 2, the plate cylinder 3 and the form roller 
710, are respectively designed so that the circum- 
ferential speeds of the blanket cylinder 2 and the 

40 form roller 710 are slightly faster than that of the 
plate cylinder 3. In this case, since the blanket 
cylinder 2 and the form roller 710 are made of the 
elastic material such as rubber, the diameters Di, 
D2 and D3 are respectively determined in consider- 

45 ation of true roll measure. Assume that diameter O2 
is determined to be 153.35 mm for example, by 
designing Di to be 152.9 mm and D 3 to be 60.3 
mm, respectively, both cylinders 2, 3 and the form 
roller 710 will be provided with the circumferential 

so speed which is almost equal to each other. Consid- 
ering these, this preferred embodiment introduces 
the following constitution, in which the diameter ^ 
is determined to be 153.2 mm and D 3 to be 60.5 
mm against 153.2 mm of the diameter D 2 , thus 

55 providing slightly larger diameters. This provides 
the blanket cylinder 2 and the form roller 710 with 
reasonable circumferential speeds which are slight- 
ly faster than that of the plate cylinder 3. These 
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diameters denote one of the preferred embodi- 
ments of the present invention, and thus, any diam- 
eter other than those which are shown above may 
freely be chosen. 

The constitution of the plate-feeding mecha- 
nism thus far described generates a variety of 
advantageous effects, which are described below. 
First, when the blanket cylinder 2 and the form 
roller 710 respectively run over the external surface 
of the plate cylinder 3 after passing through the 
aperture 307 of the plate cylinder 3, due to the 
extraction force applied to the printing plate 50, the 
lead edge 50a may slightly be pulled by the plate- 
head clamping nails 312. However, even if the lead 
edge 50a may be pulled outward slightly, since the 
preferred embodiment of the invention reasonably 
determined diameters Di , D2 and D3 of the blanket 
cylinder 2, the plate cylinder 3, and the form roller 
710 as described above, when the blanket cylinder 
2 and the form roller 710 respectively rotate over 
the external surface of the plate cylinder 3, the 
specific force is applied to the printing plate 50 so 
that it can be pushed backed in the direction of the 
lead edge 50a. As a result, the printing plate 50 is 
brought back to its original position, thus securely 
preventing the lead edge 50a from being disen- 
gaged from the plate-head clamping nails 312 
while executing the printing operation for a long 
time. In addition, the tail edge 50c is elastically 
held by the energized force from the spring means 
of the plate-end hooks 317. As a result, even when 
the printing plate 50 deviates its position due to 
either pulling or push-back force mentioned above, 
such deviation can effectively be absorbed by the 
spring means without obstructing the plate-end 
holding operation at all. 

(14) Mechanical operation when error takes place 
will the plate-head holding operation (II) 

As was described earlier in conjunction with 
(10) Mechanical operation when error takes place 
with the plate-head holding operation (l) w , the 
present embodiment provides means for detecting 
the presence and/or absence of the rotation of the 
plate-feeding driving rollers 510 and 520. If no 
rotation is detected, the microprocessor 21 iden- 
tifies that the plate-head clamping nails 312 don't 
hold the plate head 50a, and then causes the motor 
20 of the printing press shown in Fig. 1 to instantly 
stop the operation. In this case, inactivation of the 
motor 20 can also be realized by employing the 
constitution described below. Concretely, using the 
sensor 544 shown in Fig. 7, the presence or ab- 
sence of the printing plate 50 is again checked 
when the tail edge portion is completely drawn out 
of the plate-feeding table 901 at the moment be- 
tween time "tie" and "ti?". If the lead edge is 



correctly latched by the plate-head clamping nails 
312, it indicated that the new plate 50 is already 
drawn out of the plate-feeding table 901, thus the 
presence of new plate 50 cannot be detected. If 
5 this is identified, the plate feeding and discharging 
operation is continuously executed. Conversely, if 
the plate-head clamping nails 312 don't hold the 
lead edge of the new plate 50, the new plate 50 
still remains on the plate-feeding table 901, thus 

10 allowing the sensor 544 to detect the presence of 
the new plate 50. If this is detected, the micropro- 
cessor 21 shown In Fig. 2 generates the command 
signal to cause the motor 20 of the printing press 
shown in Fig. 1 to instantly stop its operation. 

75 Thus, if the lead edge don't be hold by the 
plate-head clamping nails 312 engaged with either 
the plate cylinder 3 or 4, this faulty operation is 
quickly detected by the sensor 544 on the way of 
feeding and/or discharging plate operation, thus 

20 instantly stopping the motor 20 of the printing 
press itself. This emergency remedy means effec- 
tively prevents a variety of unwanted failures in- 
cluding the following: stained the plate cylinder 3 or 
4 due to contact with the form roller while the 

25 printing plate is incorrectly wound onto either of 
these plate cylinders 3 and 4, damaged the printing 
plate and/or braked the printing press due to un- 
wanted entry of printing plate 50 into the printing 
press itself. In addition, since the plate 

30 feeding/discharging system embodied by the 
present invention detects the failure of the plate- 
winding operation using the sensor 544 for select- 
ing the plate feeding/discharging or the plate dis- 
charging operation, the plate-feeding system re- 

35 lated to the present invention dispenses with provi- 
sion of an additional sensor for detecting the failure 
of the plate-winding operation, thus eventually al- 
lowing itself to correctly and quickly detect the 
failure of the plate-winding operation by applying 

40 simplified constitution. 

Note that the preferred embodiment of the 
present invention thus described can effectively 
applied not only to a two-color printing press, but 
also to a multicolor printing press incorporating 

45 more than three units of the plate cylinders. 

Although the present invention has been de- 
scribed and illustrated in detail, it is clearly under- 
stood that the same is by way of illustration and 
example only and is not to be taken by way of 

so limitation, the scope of the present invention being 
limited only by the terms of the appended claims. 

Claims 

55 1. A printing press (1) for automatically feeding a 
printing plate (50) having a lead edge portion 
(51c) provided with a plurality of register holes 
(50d), comprising: 
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a plate cylinder (3, 4) having a plurality of 
register pins (315) adapted to engage said 
register holes (50d), 

a plate feeding unit (5, 6) including a plate 
forwarding mechanism (510), provided adja- 5 
cent said plate cylinder (3, 4), 

a plate feeding tray (9, 10) provided adja- 
cent said plate feeding unit (5, 6), in which said 
plate feeding tray (9, 10) said printing plate 
(50) is installed, w 

means (509) for driving said plate forward- 
ing mechanism (510) to feed said printing plate 
(50) installed in said plate feeding tray (9, 10) 
to said plate cylinder (3, 4), 

means (20) for driving said plate cylinder 15 
(3, 4) to rotate the same and to set said 
printing plate (50) thereon, 
characterized in that 

each of said plurality of register holes 
(50d) is provided on said printing plate (50) in 20 
accurate position not only corresponding to the 
position of each of said plurality of register 
pins (315) but also relating to both lateral 
edges (51a), the lead edge (51c) and the tail 
edge (51b) of said printing plate (50), that 25 

said plate feeding tray (9, 10) has a plate 
feeding table (901) and that the upper surface 
of said plate feeding table (901) has a lateral 
positioning member (904) at each of the lateral 
side portions thereof (901) and a tail end posi- 30 
tioning member (903) at the rear side portion 
thereof (901) so that said two lateral position- 
ing members (904) maintain said both lateral 
edges (51a) of said printing plate (50) in an 
accurate position to said register holes (50d) in 35 
a direction perpendicular to a feeding direction 
of said printing plate (50) at the time of install- 
ing as well as during feeding thereof and said 
tail end positioning member (903) maintains 
said tail edge (51b) together with said lead 40 
edge (51c) of said printing plate (50) in an 
accurate position to said register holes (50d) in 
a feeding direction at installing. 

A printing press (1) in accordance with claim 1, 45 
further comprising: 

means (544) for detecting presence or ab- 
sence of said printing plates (50) on said plate 
feeding units (5, 6), and 

control means which, in response to a so 
plate feeding activation command, causes said 
plate presence detection means (544) to detect 
presence or absence of said printing plate (50) 
on said plate feeding units (5, 6) for activating 
operation of said plate feeding units (5, 6) 56 
carrying the detected plate (50) for delivery to 
said plate cylinders (3, 4), and after completing 
said plate feeding operation, again causes said 



plate presence detection means (544) to detect 
presence or absence of a subsequent printing 
plate (50) on said plate feeding units (5, 6) and 
then stops the operation of main motor (20) 
only when the presence of said subsequent 
printing plate (50) is detected. 

3. A control method of plate feeding operation In 
a printing press (1) claimed in claim 1 or 2, 
said method comprising: 

a step of activating a plate feeding opera- 
tion of said plate forwarding mechanism (510) 
at a predetermined rotational position of said 
plate cylinder (3, 4), 

a step of forwarding said printing plate (50) 
toward said plate cylinder (3, 4) by a predeter- 
mined distance in relation to the rotation of 
said plate cylinder (3, 4), 

an acceleration step that activates said 
plate feeding operation at the predetermined 
rotational position of said plate cylinder (3. 4) 
after opening a plate head holding members 
(308) set to said plate cylinder (3, 4) before 
eventually leading said lead edge portion 
(51c) into a plate insertion space between said 
plate head holding members (308) and said 
plate cylinder (3, 4) by raising the plate feed- 
ing speed to the predetermined level faster 
than the circumferential speed of said plate 
cylinder (3 f 4), 

a deceleration step that decelerates the 
plate feeding speed to a level almost cor- 
responding to the circumferential speed of said 
plate cylinder (3, 4) after completing said ac- 
celeration step so that said lead edge portion 
(51c) can be led to the predetermined position 
in the farther position of said plate insertion 
space, 

a constant speed step that keeps the plate 
feeding speed at a specific level almost equal 
to the circumferential speed of said plate cyl- 
inder (3, 4) until said plate head holding mem- 
ber (308) fully closes itself after completing 
said deceleration step, 

a stop step that stops the plate feeding 
operation after completing said constant speed 
step, and 

a step of engaging said register holes 
(50d) with said register pins (315) at the time 
said printing plate (50) is forwarded by the 
predetermined distance. 

4, A control method of plate feeding operation in 
accordance with claim 3, further comprising 

a first step which, in response to a plate 
feeding / discharging command signal, re- 
leases a plate head holding operation accom- 
plished by a plate head holding means (308) at 
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a first rotational position of said plate cylinder 
(3, 4) with respect to a first printing plate (50) 
wound onto said plate cylinder (3, 4), 

a second step which, after completing said 
first step, allows said plate head holding 
means (308) to lock said lead edge portion 
(51c) of a second printing plate (50) at a sec- 
ond rotational position of said plate cylinder (3, 
4) while drawing out said first printing piate 
(50) from said plate cylinder (3, 4) using plate 
extraction means (511) and simultaneously 
feeding said second printing plate (50) to said 
plate cylinder (3, 4) using said plate forwarding 
mechanism (510), 

a third step which, after completing said 
second step, unlocks said tail edge portion 
(51b) of said first printing plate (50) from the 
state locked by a plate end holding means 
(309) at a third rotational position of said plate 
cylinder (3, 4) and causes said first printing 
plate (50) to be drawn out of said plate cyl- 
inder (3, 4) using said plate extraction means 
(511), and 

fourth step which, after completing said 
third step, causes said tail edge portion (51b) 
of said second printing plate (50) wound onto 
said plate cylinder (3, 4) to be locked by plate 
end holding means (309). 

Revendlcatfons 

1. Presse d'irnprimerie (1) pour introduire auto- 
matiquement une plaque d'impression (50) 
ayant une partie a bord avant (51c) comportant 
une multitude de trous de cadrage (50d), com- 
prenant : 

- un cylindre porte-plaque (3, 4) ayant une 
multitude d'axes de cadrage (315) desti- 
nes a venir s'engager dans lesdits trous 
de cadrage (50d) f 

- une unite d'introduction de plaque (5, 6) 
comprenant un nrtecanisme (51 0) d'avan- 
cement de plaque prevu dans le voisina- 
ge dudit cylindre porte-plaque (3, 4), 

- un plateau d'introduction de plaque (9, 
10) prevu dans le voisinage de ladite 
unite d'introduction de plaque (5, 6), pla- 
teau d'introduction de plaque (9, 10) 
dans lequel ladite plaque d'impression 
(50) est montee, 

- un moyen (509) pour entraTner ledit nte- 
canisme (510) d'avancement de plaque 
pour introduire ladite plaque d'impression 
(50) montee dans ledit plateau d'intro- 
duction de plaque (9, 10) dans ledit cy- 
lindre porte-plaque (3, 4), 

- un moyen (20) pour entralher ledit cylin- 
dre porte-plaque (3, 4) de maniere a le 
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faire tourner et a disposer ladite plaque 
d'impression (50) sur son dessus, 
caracterisee en ce que : 

- chacun de ladite multitude de trous de 
cadrage (50d) est prevu sur ladite plaque 
d'impression (50) dans une position pre- 
cise non seulement correspondant a la 
position de chacun de ladite multitude 
d'axes de cadrage (315) mais aussi 
concernant les deux bords lateraux (51a), 
le bord avant (51c) et le bord arriere 
(51b) de ladite plaque d'impression (50), 

- en ce que ledit plateau d'introduction de 
plaque (9, 10) comporte une table d'in- 
troduction de plaque (901) et en ce que 
la surface superieure de ladite table d'in- 
troduction de plaque (901) presente un 
element de positionnement lateral (904) 
a chacune de ses parties du c6te lateral 
(901) et un element de positionnement 
d'extremite arriere (903) a sa partie du 
cote arriere (901) de sorte que lesdits 
deux Elements de positionnement late- 
raux (904) maintiennent lesdits deux 
bords lateraux (51a) de ladite plaque 
d'impression (50) dans une position pre- 
cise par rapport auxdits trous de cadrage 
(50d) dans une direction perpendicuiaire 
a une direction d'introduction de ladite 
plaque d'impression (50) au moment de 
son montage ainsi que pendant son in- 
troduction et ledit 6l£ment de positionne- 
ment d'extremite arriere (903) maintient 
ledit bord arriere (51b) en meme temps 
que ledit bord avant (51c) de ladite pla- 
que d'impression (50) dans une position 
precise par rapport aux trous de cadrage 
(50d) dans une direction ^introduction 
lors du montage. 



2. Presse d'irnprimerie (1) selon la revendication 
1 , comprenant en outre : 

- un moyen (544) pour d£tecter la presen- 
ce ou Pabsence desdites plaques d'im- 

45 pression (50) sur lesdites unites d'intro- 

duction de plaque (5. 6), et 

- un moyen de commande qui, en nSponse 
a un ordre d'activation pour Introduction 
de la plaque, a pour effet que ledit 

so moyen (544) de detection de la presence 

d'une plaque detecte la presence ou 
I'absence de ladite plaque d'impression 
(50) sur lesdites unites d'introduction de 
plaque (5, 6) pour provoquer le fonction- 

55 nement desdites unites d'introduction de 

plaque (5, 6) supportant la plaque detec- 
ted (50) pour la fournir auxdits cylindres 
porte-plaque (3, 4) et, a ['achievement de 



29 



57 



EP 0 214 549 B1 



58 



ladite operation d' introduction de plaque, 
a de nouveau pour effet que ledit moyen 
(544) de detection de la presence d'une 
plaque procede a la detection de la pre- 
sence ou de I'absence d'une plaque 5 
d'lmpression survante (50) sur lesdites 
unites d'introduction de plaque (5, 6) et 
arrete alors le fonctionnement d'un mo- 
teur principal (20) seulement lorsqu'il y a 
detection de la presence de ladite plaque 10 
d'lmpression suivante (50). 

3. Precede" de commande d'une operation d'intrc- 
duction de plaque dans une presse d'imprime- 
rie (1) selon la revendication 1 ou 2, ledit 76 
precede comportant : 

- une etape consistant a provoquer une 
operation d'introduction de plaque dudit 
mecanisme (510) d'avancement de pla- 
que a une position rotationnelle predeter- 20 
mine*e dudit cylindre porte-plaque (3, 4), 

- une etape d'avancement de ladite plaque 
d'impression (50) vers ledit cylindre 
porte-plaque (3, 4) suivant une distance 
predeterminee par rapport a la rotation 25 
dudit cylindre porte-plaque (3, 4), 

- une etape d' acceleration qui active ladite 
operation d'introduction de plaque a ladi- 
te position rotationneile predeterminee 
dudit cylindre porte-plaque (3, 4) apres 30 
Touverture d'elements (308) de maintien 

de tete de plaque, places sur ledit cylin- 
dre porte-plaque (3, 4) avant d'amener 
finalement ladite partie du bord avant 
(51c) dans un espace d'insertion de pla- 35 
que entre lesdits elements (308) de 
maintien de tete de plaque et ledit cylin- 
dre porte-plaque (3,4) en augmentant la 
vitesse d'introduction de la plaque jus- 
qu'a la valeur predeterminee plus rapide 40 
que la vitesse circonferentielle dudit cy- 
lindre porte-plaque (3, 4), 

- une ^tape de deceleration qui provoque 
la deceleration de la vitesse d'introduc- 
tion de la plaque jusqu'a une valeur cor- 45 
respondant presque a la vitesse circonfe- 
rentieile dudit cylindre porte-plaque (3, 4) 

a Tissue de ladite etape d'acceleration 
de sorte que la partie du bord avant 
(51c) peut etre introduce dans la position so 
predeterminee dans la position plus eloi- 
gnee dudit espace d'insertion de plaque, 

- une etape a vitesse constante qui main- 
tient la vitesse d'introduction de la pla- 
que a une valeur specif ique presque 65 
egale a la vitesse circonferentielle dudit 
cylindre porte-plaque (3, 4) jusqu'a ce 

que ledit element (308) de maintien de 



tete de plaque se ferme completement 
lui-meme a Tissue de ladite etape de 
deceleration, 

- une etape d'arret qui arrete Toperation 
d'introduction de la plaque a Tissue de 
ladite etape a vitesse constante, et 

- une etape consistant a ce que s'enga- 
gent dans lesdits trous de cadrage (50d) 
lesdits axes de cadrage (315) au moment 
ou ladite plaque d'lmpression (50) subit 
un mouvement d'avancement suivant la 
distance predeterminee. 

4. Procede de commande d'une operation d'intro- 
duction de plaque selon la revendication 3, 
comprenant en outre : 

- une premiere etape qui, en reponse a un 
signal d'ordre d'introduction/decharge de 
plaque, libere une operation de maintien 
de tete de plaque effectuee par un 
moyen (308) de maintien de tete de pla- 
que a une premiere position rotationnelle 
dudit cylindre porte-plaque (3, 4) par rap- 
port a une premiere plaque d'impression 
(50) enrouiee sur ledit cylindre porte-pla- 
que (3, 4), 

- une seconds etape qui, a Tissue de ladi- 
te premiere etape, permet audit moyen 
(308) de maintien de tete de plaque de 
bloquor ladite partie du bord de tete 
(51c) d'une seconde plaque d'impression 
(50) a une seconde position rotationnelle 
dudit cylindre porte-plaque (3, 4) tout en 
extrayant ladite premiere plaque d'im- 
pression (50) dudit cylindre porte-plaque 
(3, 4) par Temploi d'un moyen (511) 
d'extraction de plaque et en introduisant 
simultanement ladite seconde plaque 
d'impression (50) dans ledit cylindre 
porte-plaque (3, 4) par ('utilisation dudit 
mecanisme (510) d'avancement de pla- 
que, 

- une troisieme etape qui, a Tissue de 
ladite seconde etape, debloque ladite 
partie du bord arriere (51b) de ladite 
premiere plaque d'impression (50) pour 
la liberer de Tetat de blocage par un 
moyen (309) de maintien d'extremite de 
plaque a une troisieme position rotation- 
nelle dudit cylindre porte-plaque (3, 4) et 
a pour effet que ladite premiere plaque 
d'impression (50) est extraite dudit cylin- 
dre porte-plaque (3, 4) par Tutilisation 
dudit moyen d'extraction de plaque 
(511),et 

- une quatrieme etape qui, a Tissue de 
ladite troisieme etape, a pour effet que 
ladite partie du bord arriere (51b) de 



30 



59 



EP 0 214 549 B1 



60 



ladite seconde plaque depression (50) 
enroutee sur ledit cylindre porte-plaque 
(3, 4) est bloque*e par le moyen (309) de 
maintien d'extrdmite* de plaque. 

5 

Patentansprtlche 

1. Druckpresse (1) zum automatischen ZufUhren 
einer Druckplatte. (50), welche einen mlt einer 
Anzahl von Registerlochern (50d) versehenen ro 
Vorderkantenabschnitt (51 c) aufweist, mit 

einem Plattenzylinder (3, 4) mlt einer An- 
zahl von Registerstiften (315) fur einen Eingriff 
in die Registerlocher (50d), 

einer benachbart zum Plattenzylinder (3, 4) 75 
vorgesehenen PlattenzufOhreinheit (5, 6), wel- 
che einen Plattenweiterleitmechanismus (510) 
enthalt, 

einer benachbart zu der PlattenzufOhrein- 
heit (5 f 6) vorgesehenen Plattenzufuhrschale 20 
(9, 10), wobei in der Plattenzufuhrschale (9, 10) 
die Druckplatte (50) angebracht ist, 

Mitteln (509) zum Ansteuern des Platten- 
weiterleitungsmechanismusses (510) dahinge- 
hend, daB er die in der Plattenzufuhrschale (9, 25 
10) angebrachte Druckplatte (50) dem Platten- 
zylinder (3, 4) zufuhrt, 

Mitteln (20) zum Ansteuern des Plattenzy- 
linders (3, 4) dahingehend, da/i dieser gedreht 
und die Druckplatte (50) auf ihn aufgelegt wird, 30 

dadurch gekennzeichnet dafl 

jedes der Anzahl von Registerlochern 
(50d) auf der Druckplatte (50) in genauer Lage 
vorgesehen ist, die nicht nur der Lage der 
einzelnen der Anzahl von Registerstiften (315) 35 
entspricht, sondern sich auch auf beide seitli- 
chen Kanten (51a), die Vorderkante (51c) und 
die Endkante (51b) der Druckplatte (50) be- 
zieht. da/3 

die Plattenzufuhrschale (9, 10) einen Plat- 40 
tenzufOhrtisch (901) aufweist und dafl die 
Oberseite des PlattenzufUhrtisches (901) ein 
seitliches Positionierelement (904) an jedem 
der seitfichen Abschnitte desselben (901) und 
ein Endpositionierelement (903) am hinteren 45 
Abschnitt desselben (901) aufweist, so dafl die 
beiden seitlichen Positionierelemente (904) die 
beiden Seitenkanten (51a) der Druckplatte (50) 
in genauer Position zu den Registerlochern 
(50d) in einer zur ZufOhrrichtung der Druckplat- 50 
te (50) senkrechten Richtung bei der Anbrin- 
gung sowie wahrend der ZufUhrung derselben 
halt und das Endpositionierelement (903) die 
Endkante (51b) zusammen mit der Vorderkante 
(51c) der Druckplatte (50) in einer genauen 55 
Position zu den Registerlochern (50d) in Zu- 
fuhrrichtung beim Anbringen halt. 



2. Druckpresse (1) nach Anspruch 1, ferner mit 

Mitteln (544) zum Nachweisen des Vorhan- 
denseins oder Fehlens der Druckplatten (50) 
auf den ZufOhreinheiten (5, 6), und 

Steuermitteln, welche, ansprechend auf ei- 
nen PlattenzufOhraktivierungsbefehl, bewirken, 
dafi die Plattennachweismittel (544) das Vor- 
handensein oder Fehlen der Druckplatte (50) 
auf den PlattenzufUhreinheiten (5, 6) feststel- 
len, urn die PlattenzufOhreinheit (5, 6) zu akti- 
vieren, die die festgestellte Platte (50) zur Ab- 
gabe an den Plattenzylinder (3, 4) transportie- 
ren, und die nach Beendigung des Plattenzu- 
fUhrvorgangs erneut einen Nachweis des Vor- 
handenseins oder Fehlens einer nachfolgenden 
Druckplatte (50) auf den Plattenzufuhreinheiten 
(5, 6) durch die Plattennachweismittel (544) 
bewirken und dann den Hauptmotor (20) nur 
anhalten, wenn das Vorhandensein der nach- 
folgenden Druckplatte (50) nachgewiesen wird. 

3. Steuerverfahren fOr einen PlattenzufOhrvorgang 
bei einer Druckpresse (1) nach Anspruch 1 
oder 2, wobei das Verfahren 

einen Schritt der Aktivierung eines Platten- 
zufUhrvorgangs des Plattenweiterieitmechanis- 
musses (510) bei einer bestimmten Drehlage 
des Plattenzylinders (3, 4), 

einen Schritt der Weiterieitung der Druck- 
platte an den Plattenzylinder (3, 4) urn eine 
bestfmmte Strecke in Bezug zur Drehung des 
Plattenzylinders (3. 4), 

einen Beschleunigungsschritt, der den 
PlattenzufOhrvorgang bei einer bestimmten 
Drehlage des Plattenzylinders (3, 4) nach 6ff- 
nen am Plattenzylinders (3, 4) vorgesehener 
Plattenkopfhalteelemente (308) aktiviert, bevor 
schlleBlich der Vorderkantenabschnitt (51c) in 
einen Platteneinfuhrraum zwischen den Plat- 
tenkopfhalteelementen (308) und dem Platten- 
zylinder (3, 4) eingefOhrt wird, indem die Plat- 
tenzufUhrgeschwindigkeit auf einen bestimm- 
ten Wert, die grofier als die Umfangsgeschwin- 
digkeit des Plattenzylinders (3, 4) ist, angeho- 
ben wird, 

einen VerzQgerungsschritt, der die Platten- 
zufuhrgeschwindigkeit auf einen nahezu der 
Umfangsgeschwindigkeit des Plattenzylinders 
(3, 4) entsprechenden Wert nach Beendigung 
des Beschleunigungsschrittes reduziert, so da/3 
der Vorderkantenabschnitt (51c) in die be- 
stimmte Position in der weiteren Position des 
PlatteneinfOhrraumes gefuhrt werden kann, 

einen Konstantgeschwindigkeitsschritt, der 
die PtattenzufOhrgeschwindigkeit auf einem 
Wert der nahezu gleich der Umfangsge- 
schwindigkeit des Plattenzylinders (3, 4) ist, 
halt, bis das Plattenkopfhalteelement (308) 
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nach Beendigung des Beschleunigungsschrit- 
tes sich voll schlieBt, 

einen Anhalteschrrtt, der den Plattenzu- 
fuhrvorgang nach Beendigung des Konstantge- 
schwindigkeitsschrltts anhalt, und s 

einen Schritt des Ineingriffbringens der Re- 
gisterlocher (50d) mit den Registerstiften 
(315), wenn die Druckplatte (50) urn den be- 
stimmten Abstand weitergeleitet ist, umfafit 

70 

4. Steuerverfahren fur einen PlattenzufOhrvorgang 
nach Anspruch 3, welcher femer 

einen ersten Schritt, welcher ansprechend 
auf ein PlattenzufOhr/Entladesteuersignal einen 
Plattenkopfhaltevorgang, welcher durch Plat- 15 
tenkopfhaltemittel (308) erfolgt, in einer ersten 
Drehlage des Plattenzylinders (3, 4) in Bezug 
auf eine erste um den Plattenzylinder (3, 4) 
gelegte Druckplatte (50) lost, 

einen zweiten Schritt, welcher, nach Been- 20 
digung des ersten Schritts, ermoglicht, dafl die 
Plattenkopfhaltemittel (308) den Vorderkanten- 
abschnrtt (51c) einer zweiten Druckplatte (50) 
an einer zweiten Drehlage des Plattenzylinders 
(3, 4) verriegeln, wahrend die erste Druckplatte 25 
vom Plattenzylinder (3, 4) unter Verwendung 
von Plattenherausziehmitteln (511) herausgezo- 
gen und gleichzeitig die zweite Druckplatte 
(50) dem Plattenzylinder (3, 4) unter Verwen- 
dung des Plattenweiterleitmechanismusses 30 
(510) zugefuhrt wird, 

einen dritten Schritt, welcher, nach Beendi- 
gung des zweiten Schrittes, den Hinterkanten- 
abschnitt (51b) der ersten Druckplatte (50) aus 
dem Zustand der Verriegelung durch Platten- 35 
endehaftemittel (309) in einer dritten Drehlage 
des Plattenzylinders (3, 4) entriegelt und be- 
wirkt, daB die erste Druckplatte (50) unter Ver- 
wendung der Plattenherausziehmittel (511) aus 
dem Plattenzylinder (3, 4) herausgezogen wird, 40 
und 

einen vierten Schritt, welcher, nach Been- 
digung des dritten Schrittes, bewirkt, daB der 
Hinterkantenabschnitt (51b) der um den Plat- 
tenzylinder (3, 4) gelegten zweiten Druckplatte 45 
(50) durch die Plattenendehaitemittel (309) ver- 
rlegelt wird, umfaflt. 
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FIG. 4 (a) 
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FIG. 4 (b) 
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FIG. 9 (b) 
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FIG. 12 (a) 
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FIG. 13 (a) 
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FIG. 16 
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FIG. 21 
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FIG. 2 9 
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FIG. 30 
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FIG. 36 (a) 
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FIG. 36 (e) 
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FIG. 3 6 (g) 




FIG. 36 (h) 
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